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PREFACE. 


Тиш work has been written with the view of providing a 
‘book for class use in our Schools and Colleges, which shall 
suit the capacities of the young beginner and at the same 
fime meet the requirements of the advanced student. 


So far as has been possible within the necessary limits of 
the book, I have carefully avoided laying down arbitrary 
»ше and have endeavoured to establish the leading proposi- 
tions of the science of Arithmetic by a process of simple 


reasoning, being fully convinced that a mere 1 sical 
faciiity in manipulating figures, sufficient the e 
for the calculations necessary іп every-day lifi 97 


conducive to a healthy development of the т. < 
| have accordingly explained the processes of A? + 


means of specimen examples fully wor ‘rut, and п’ тӯ 
division of the subject I have Һе"... сп simple рги. 216в 
and have tried to proceed by 4u4i* „а natural steps to 


those of a more complex natu... 


Compound quantities have been assigned a somewhat 
earlier place than is usually given them ; 10 cther parts of the 
subject however there is but little departure from the com- 
mon order. Decimals have been treated as a natural ex- 
tension of the common system of notation; but the principles 
of vulgar fractions have been made use of here and there for 
purposes of explanation. "The method adopted for the addi- 
tion and subtraction of Recurring Decimals requires no con- 
version and re-conversion to vulgar fractions, А little more 


(а) 


space than usual has been devoted to the subject to Pro- 
blems, and I venture to hope that I have been able to make 
it simpler and more attractive by means of careful arrange- 
ment and classification. Although I have adopted the Uni- 
tary Method (a method so simple in its application and so 
suitable for young learners) in the section on Problems, 1 have 
not abandoned the Rule of Three as some writers have done, 
because I do not consider it to be a misleading process, if 
properly understood. Тһе sections on Stocks and other 
hranches of Commercial Arithmetic I have tried to make in 
some degree complete. And І may add that although the 
book contains nothing that might strictly be called original, 
yet it will be found to differ in many ways from any existing 
гехьЬос" ^n the subject. 
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contains a large number of examples for exer- 


cise been worked out several times from the 
prit „ 3t it would be presumptuous to hope that 
E i escaped notice. I shall be grateful to Teachers 


N » 
ab фиидепіз for any correction that they may send me. 


I have to thank some friends for valuable criticism and 
advice and also for correcting . d revising many of the proof- 
sheets. I have the pleasure of expressing my thanks also to 
some of the students of the M. A.-O. College, Aligarh, for 
great assistance in verifying the answers to many of the 
examples. 


ALIGARH, М. W. Р., ] . 


January, 1890. те 


PREFACE TO THE SECOND EDITION. 


This edition has been carefully revised and the few errors 
that crept into the former edition have been corrected. I have 
inserted some explanatory matter and a few new examples in 
certain parts of the book. The book has been further en 
larged by the insertion of the Punjab and Allahabad Univer- 
sity Entrance Examination Papers. А few examples have 
been slightly altered for securing neat answers. "These addi. 
tions and alterations will, however, be no hindrance to both 
the editions being used together in the same class. 


ALIGARH, 
December, 1890. | 


J. С. С. 


PREFACE TO THE SIXTH EDITION. 


In this edition the work has again been carefully гетіу/ 
and many important additions and a few slight alterat. 
have been made. The following Exercises have been| 
creased : 76, 106, 107, 115, 116, 117, 119, 132, 140. А 
Exercise ( 174a ) has been inserted ; this relates 
twenty-seven Sections of the book, and may be 
as those Sections have been read, S» 
entirely re-written and considerably’ 
matter has been subjoined at tt 
form of an Appendix. These ' 
increase the usefulness of 
worthy of the approbat 


ALIGARH, ) 
August, 1804. 


(240) 
PREFACE TO THE SIXTIETH EDITION. 


' In the last edition some notes and examples were inserted 
in the Section on Approximation and also a few examples in 
the Section on the Metric System. 


ЅІВАЈСАМЈ, | 
November, 1917. ке 


PREFACE TO THE SIXTY-SIXTH EDITION. 


In this edition the section on Approximation has been 
enlarged and improved, and the section on Metric System 
has been revised and corrected on the basis of the latest 
determination of the length of the metre in inches. 


{ 
SIRAJGAN]J, 
November, 1920. Jj. С С. 
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TABLES OF MEASURES. 


For further information turn to the pages referred to 
English Money Table. [Page 40.) 


4 Farthings (¢.) make 1 
12 Pence esI 
20 Shillings v 2 
2 Shillings» 1 Florin. 5 
21 Shillings==s1 Guinea, 27 


Penny (14.). 

Shilling (15. or 1/-). 
Pound or Sovereign (41). 
Shillings =1 Crown. 
Shillings =1 Moidore. 


Indian Money Table. [Page 41.] 


3 Pies (6.) make 1 
4 Pice or 12 Pies Зил 
I6 Annas deus E 
I5 Rupees зав, 4 


Рїсе. 

Anna (1а.). 

Rupee (R1). 

Pound or Sovereign (41). 


English Jewellers’ or Troy Weight. [Page 53.) 
(Chiefly used for weighing gold, silver аль jewels. ) 


24 Grains (gr.) make 1 
20 Pennyweights hee’. - 
12 Ounces née. i 


Pennyweight (1 dwt.). 
Ounce (І 02.). 
Pound (1 1Ъ.). 


So that a Pound Troy == 5760 Grains. 


English Standard or Avoirdupois Weight. [Page 54.1 


Ounce (І 02.). 

Pound (1 1b.). 

Quarter (т qr.). 
Hundredweight (1 cwt.). 
Ton (1 ton). 


I6 Drams (dr.) make I 

16 Ounces us. | 

28 Pounds kw 

4 Quarters se cu 

20 Hundredweights |... І 
A stone (st.) = 14 lb. 
A Pound Avoir, = 


7000 Grains Troy. 


Indian Bazar Weight. [Расе 55.) 


4 Sikis make ї 
5 Sikis make I 
4 Kanchas ог 5 Tolas,, т 


16 Chataks 248 
40 Seers 


І 
І 
4 Chataks = І Рома. 4 
5 бейе = 1 Punshury. 8 


Tola. 
Kancha (Powa-chatak), 
Chatak (1 ch.). 


Seer. | 
Maund (1 md. 


Powas | I Seer. 
Funshuries = 1 Maund, 


[ 
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Madras Local Weight. [Page 56.) 


Tolas ша 

Poilums 

Seers or 40 Pollums.. is 

Viss 244 
20 Maunds oe 


A Madras maund 


1 Pollum. 

1 Seer. 

1 Viss. 

1 Maund. 

1 Candy or Barum. 


25 lb. Avoir. 


Bombay Local Weight. [Page 57.1 
make 1 Raktika. 


4 Dhans 

8 Raktikas 
4 Mashas 
72 Tanks 
40 Seers 

20 Maunds 


I Masha. 
I Tank. 
I Seer. 

1 Maund. 
I Candy. 


A Bombay maund = 28 10. Avoir. 


English Linear Measure. [Page 58.) 


42 Inches (in.) make 1 Foot (1 ft.). 
=: ... I Yard (т yd.). 
Бин ... I Pole, Rod or Perch (т ро.) 
22 oles or 220 yards I Furlong (1 fur.). 
8 Furlongs or 1760 yards ... I Mile (1 mi). 
3 Miles . I League (1 lea.). 
1 Pole = 5 yd. 1 ft. 6 in. 
9 Inches = 1 Span. 
2 Spans or 18 Inches = І Cubit (Hath). 
г. 2 Cubits = 1 yard. 
6 Feet - I Fathom. 
4 Poles or 22 Yards = 1 Chain Used in land 
100 Links = 1 Chain surveying. 


The following Table is used by 42492075: 


2} Inches 
4 Nails 
4 Quarters 
6 Quarters 


1 Май (Gérrah). 

т Quarter (Span), 
1 Yard. 

I Е. 
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English Square Measure. [Page 61.1 
144 Square Inches (sq. in.) шах, Square Foot (4 sq. ft.). 


Square Feet I Square Yard (1 sq. yd.). 
221 Square Yards ... I Square Pole, Rod or Perch. 
40 Square Poles .. I Rood (1 ro.) [(1 sq. po.) 
4 Roods 
or 4840 sq. yards ... 1 Acre (л ас.) 


640 Acres I Square Mile (1 sq. mi.). 


A square chain «22 x 22 sq. yards or 484 sq. yards. 
°. IO sq. chains» I acre. 
I sq. pole» 30 sq. yd. 2 ft. 36 in. 


*,* For Indian LAND MEASURES see pages 63 and 64. 


Measures of Solidity (English) [Page 64.1 


1728 Cubic Inches make 1 Cubic Foot (1 cu. ft.). 
27 Cubic Feet ... І Cubic Yard (1 cu. yd.), 


Measures of Capacity. (English) [Page 64.) 
4 Gills make 1 Pint (1 pt.). 


2 Pints .. — I Quart (1 qt.). 

4 Quarts . A I Gallon (t gall.) 

2 Gallons... I Реск (І pk.). 

4 Pecks ... 1 Bushel (І bus.). 

8 Bushels I Quarter (I qr.). 

5 Quarters I Load (1 14.). 

2 Loads I Last (1 last). For dry goods only 

Also 2 quarts = І рое (I pot.). 


2 bushels жак strike (1 str.). 
4 bushels = у coomb(1 coomb). 


A Barrel contains 36 gallons. 


b= 


Note. A gallon of distilled water weighs exactly to Ib. Avoir. 
A pint of water weighs a pound and a quarter. [A gallon 
contains 277:274 cubic inches]. A cubic foot of water ен about 
гооо oz. Avoir. 


Measures of Time. (Eng/ish) [Page 65.) 
бо Seconds (sec.) make 1 Минь (1 min.). 


бо oet .. 1 Hour (т hr.) 

24 Hours. ... 1 Day(t да.). 

7 Days ... Г. I Week (т wk.). 
365 Days ... ... I Year (1 yr.) 
366 Days .. ... I Leap-year. 
100 Years ... oe I Century. 
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Measures of Angles. [Page 66.) 


60 Seconds (60") make 1 Minute (1^). 
60 Minutes ... I Degree (1°). 
go Degrees ... І Right Angle (ти. gle.) 


Measures of Number. [Page 67.) 


12 Units make 1 Dozen. 

12 Dozen vs I Gross. 

12 Gross ee _ 1 Great Gross. 

20 Units I Score (Kurri). 
Also 24 Sheets of paper - I Quire, 

20 Quires .. 1 Ream. 

Io Reams ... І Bale. 


Apothecaries’ Weight. [Page 67.1 
(i) Measures of Weight. 


Druggists use the grain to weigh small quantities and the found 
and ounce Avoir. to weigh large quantities. Some physicians in 
prescribing use the following table : 

20 Grains make г Scruple (І scr.). 
3 Scruples ...  Drachm (1 dr.). 
8 Drachms .. 1 Ounce Troy. 


(1) Measures of Capacity. 
60 Minims (m.) or drops ner 1 Fluid drachm (8. dr.). 


8 Fluid drachms I Fluid ounce (fl. oz.). 
20 Fluid ounces ... I Pint (O.). 
8 Pints .. 1 Gallon (С.). 


Note. Since a pint of water weighs a pound and a quarter, 
the weight of a fluid ounce of distilled water 15 an ounce avoir. 


ARITHMETIC. 


1. INTRODUCTION. 


1, A quantity is anything which may be regarded as being 
made up of parts like the whole. [Hamblin Smith. 


Thus, a sum of money, the length of a rod, the weight of a sack 
of rice, a number of men, are quantities. 


9. A quantity is called a unit quantity [or simply a млі) 
when it is used for the purpose of comparing the magnitudes of 
other quantities of the same kind. [ 7. B. Lock. 


Thus, a rupee is used as the unit of money when we speak of 
a certain sum as three rupees. A boy is the unit when we speak 
of a certain class in a school as containing fifteen doys. 


З. Thatwhich indicates the magnitude of a quantity relatively 
to its unit is called a number. 


Thus, the number //7ее indicates the relative magnitude of the 
quantity ZAree rupees as compared with its unit a rupee. 


4. The Measure or numerical value of a quantity is the 
number which expresses how many times the unit is contained in 
the quantity. 


Thus, if we use a yard asthe unit of length, and speak of а 
certain length as five yards, the number five is the measure or 
numerical value of that length. 


Note. The numerical value of a quantity indicates its relative 
magnitude, The absolute magnitude of a quantity is indicated by 
its numerical value and unit together. 


$. A number is called ап abstract number, when it is not 
attached to any particular unit ; as, four, five, seven. 


6. Anumberiscalled a conorete number, when itis attached 
to some particular unit ; as, four horses, fve men, seven yards. 


7. Arithmetic is a part of the Science which teaches the use 
of numbers. 





Il. THE METHOD OF REPRESENTING NUMBERS 
BY FIGURES. 


8. In Arithmetic ме fepresent all numbers by means of the 
ten symbols or figures І, 2, 3, 4, 5» 6, 7, 9; 9 о, called digits. The 
first nine of these figures are called the significant digits; the 
last is called zero, cipher or nought. 


С. AI. 
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‚ 9. Numbers from оле to mine are represented by the nine 
significant digits taken in order. Thus 


one two three four five six seven eight nine 
I 2 3 4 5 6 7 8 9 


19. All higher nuntbers are represented by two or more of the 
figures, the following convention being adopted : 


It is agreed that in a line of figures, the figure in the first place 
towards the right shall have its Simple value,* and shall represent 
so many units ; the figure in the second place from the right shall 
have zen times its simple value, and shall represent so many zens of 
unitis, or tens; the figure in the third place shall have {ел times 
the value it should have in the second place or one hundred times its 
simple value, and shall represent so many zens of tens, or hundreds, 
of units, or hundreds; thus 435 shall express one hundred times 
four units, together with ten times three units and also five units 
more ; or in other words, it shall express four hundreds, three tens 
and five units : and so on, the value of a figure increasing tenfold 
at each step of removal towards the left. 


11. The following table, called the Numeration Table, 
ges the respective names of places of figures representing a 
number. 


e $ 

5 5 

На З й 

26 ая 

‘5:= ^а 

ла uG d 

A, . 

и g Bes d Ч 

o ш.О я 0 y © ти 

SUS X Bum Б. SU 

ЕНІ SH 588 зд 68 

+ сад 42 Е ча З 

on? “os 539 за ев 

тй, uz nog une unig d 

Эд ve, Эд За ЭЭ яз 

558 254 pss esd 858 9 

л. Зло 3.3 оз. я Зэ 

З n З л. өз "За 
888 883 888 Ega Sao Нас 
.. Oem Ф Q 

Cee шна анн Dee ERE DAD 

987 654 321 987 654 321 
i m „ч, 7 








*The value of & fgure which it ҺА when it stands by itself is 
called its simple or imirimsic value. The value of a figure which it bas 
in consequence of its position in a line of figures is called its йосай or 
accidental value. 
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The periods which follow those in the above table are trillions, 
quadrillions, quintillions, sextillions, septillions, octillions, etc. 


19. The symbolo has no value in itself and represents по 
number. In a line of figures, о in the first place (towards the 
right) indicates the absence of units ; in the second place, absence 
of tens ; in the third place, absence of hundreds ; and so on. 


Thus 

30 represents three tens and ло units ; 
400 represents four hundreds, по zens, also no units ; 
309 represents three hundreds, ло 7ел5; and nine units, 


13. It appears then, that numbers from оле to nine are re 
presented by one figure ; numbers from zen to ninety-nine axe 
represented by two figures ; numbers from ove hundred to nina 
hundred and ninety-nine are represented by three figures ; numbers 
from one thousand to nine thousand, nine hundred and ninety-nine 
are represented by four figures ; and so on, 


14. The method above explained of representing numbers by 
means of ten figures and their combinations was invented by the 
Hindus. But Europeans call it the Arabic Notation because it 
was introduced into Europe by the Arabs who had learnt it from 


the Hindus. 


NUMERATION. 


15. Numeration is ће art of reading a number expressed 


in figures. 


Art. 9 enables the learner to read the numbers expressed by 
one figure ; and the following table will enable him to read the 
numbers expressed by two figures. 


IO ten 

II eleven 

I2 twelve 

13 thirteen 

I4 fourteen 
15 fifteen 

16 sixteen 

17 seventeen 
18 eighteen 
19 nineteen 
20 twenty 

21 twenty-one 
22 twenty-two 


23 twenty-three 
24 twenty-four 
25 twenty-five 
26 twenty-six 
27 twenty-seven 
28 twenty-eight 
29 twenty-nine 
30 thirty 

31 thirty-one 
32 thirty-two 
33 thirty-three 
34 thirty-four 
35 thirty-five 


36 thirty-six 
37 thirty-seven 
38 thirty-eight 
39 thirty-nine 
40 forty 

41 forty-one 
42 forty-two 
43 forty-three 
44 forty-four 
45 forty-five 
46 forty-six 

47 forty-seven 
48 forty-eight 


4 


49 forty-nine 
со fifty 

сі fifty-one 
52 fifty-two 
53 fifty-three 
54 fifty-four 
55 fifty-five 
56 fifty-six 

57 fifty-seven 
58 fifty-eight 
59 fifty-nine 
бо з1х{у 

61 sixty-one 
62 sixty-two 
63 sixty-three 
64 sixty-four 
65 sixty-five 
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66 sixty-six 

67 sixty-seven 

68 sixty-eight 

бо sixty-nine 

7o seventy 

71 seventy-one 

72 seventy-two 

73 seventy-three 

74 seventy-four 
75 seventy-five 

76 seventy-six 

77 seventy-seven 

78 seventy-eight 

79 seventy-nine 

8o eighty 

81 eighty-one 

82 eighty-two 


83 eighty-three 
84 eighty-four 
85 eighty-five 
86 eighty-six 
87 eighty-seven 
88 eighty-eight 
89 eighty-nine 
9o ninety 

91 ninety-one 
92 ninety-two 
93 ninety-three 
94 ninety-four 
95 ninety-five 
96 ninety-six 
97 ninety-seven 
98 ninety-eight 
99 ninety-nine 


16. Whena number is expressed by /Aree figures, the third 
figure from the right is read as so many hundred, the two remain- 
ing figures being read together as in the above table. Thus 


the number expressed by тоо is read one hundred ; 
the number expressed by 340 is read ¢hree hundred and forty ; 


the number expressed by 452 is read four hundred and fifty-two ; 
the number expressed by 607 is read six hundred and seven. 


17. Ша number is expressed by more than three figures, 
divide the line of figures by commas into periods of three figures 
each, commencing from the right; and read the first period 
(towards the right) as in Art. 16, read the second period as so 
many /Aousarid, the third period as million, the fourth as ¢housand, 
the fifth as 222207, the sixth as ¢housand, and so оп. The periods 
must be read off from left to right in order. 


Thus 
2,435 is read ‘two ¢housand,four hundred and thirty-five’; 
23,204 d read ‘twenty-three ZAousanzd, two hundred and 
our’ 
234,021 is read ‘two hundred and thirty-four ¢Aousand and 
twenty-one’ ; 
324,103,200 is read ‘three hundred and twenty-four million, 
one hundred and three thousand, two hundred’ ; 
36,204,340,432,004 is read ‘thirty-six 222207, two hundred and four 
thousand, three hundred and forty million, four 
hundred and thirty-two ¢housand and four. 
1,000 represents a thousa а; 
1,000,000 represents а millio 
£,000,000,000,000 represents a billion. ” 


МОТАТ1ОМ с 


EXAMPLES. 1. е 
To be done first orally, then in writing. 


Express each of the following numbers in words : 
Io ; 16; 48; 99 ; 76 ; 43; 50; 31 ; 62. 
IOO ; III ; 902 ; 620 ; 300 ; 103; 234 ; 130. 
9216 ; 5409 ; 5004 ; IOII ; I2IO ; 9000 ; 9999. 
12345 ; 20103 ; 40040 ; 50001 ; 90600 ; 89346. 
500000 ; 708900 ; 102030 ; 309809 ; 379586. 
7234651 ; 7090709 ; 9000000 ; 7800040; 3567801. 
32567892 ; 34083092 ; 90009000 ; 55500055. 
799345621 ; 390085000 ; 222000000. 
7009056700 ; 3259287891 ; 8070088200. 
32500094001 ; 308506008230 ; 1357986428123. 
1l. What is the local value of each of the significant digits im 
the numbers, 72, 359, 4203, 70809, 1300450789 and 3079004078023 ? 
19. What does each of the zeros in the numbers 20103, 307005060 
and 300508230509 indicate ? 
18. Express in words the least number of five figures and tbe 
greatest number of four figures. 


Ooouonb5»M 
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NOTATION. 


18. Notation is the art of representing by figures a number 
expressed in words. 


The method is as follows : 


% 
Begin at the left hand, and put down the required figures in the 
places necessary to express the number, according to the Numera. 
tion Table ; and fill up the vacant places, if any, with ciphers. 


Thus, to represent by figures the number, five million, twenty 
eight thousand, three hundred and four, we put down 5 in the place 
of millions or in the seventh place from the right, 2 in the place of 
tens of thousands or in the fifth place, 8 in the place of ZAowsands 
or in the fourth place, 3 in the place of hundreds or in the third 
place, and 4 in the place of units or in the first place ; and then we 
fill up the sixth and second places with ciphers ; and the number 
expressed in figures is 5028304. 


EXAMPLES. 2. 
State in figures : 
1, Thirteen ; seventeen ; nineteen ; twelve ; eleven. 
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2. Twenty-three ; thirty-four ; forty ; twenty-seven. 
8. Seventy-seven ; ninety ; eighty-four ; sixty-three. 


4. Three hundred and forty-two ; four hundred and eighty-six ; 
буе hundred and four ; nine hundred. 


B. Two hundred and three ; four hundred and thirty ; five 
hundred and fifty-five ; four hundred. 


6. Eight hundred and ninety-two ; seven hundred and four ; 
six hundred and forty ; five hundred and twelve. 


7. Seven thousand, eight hundred and thirty-five ; nine thou- 
sand and twenty-eight ; six thousand and nine ; four thousand ; six 
thousand and eighty-five. 

8. Five thousand, nine hundred and ninety-two ; eight thou- 
sand and seventy-four ; two thousand and three ; four thousand 
and forty ; three thousand, four hundred and three. 


9. Twelve hundred ; eighty thousand and eight ; eighteen 
thousand, four hundred and fifty-four ; thirty-six thousand and 
twelve ; ninety thousand. 


10. Twenty thousand and seventy ; thirty thousand and eight ; 
fifty-four thousand, four hundred ; sixteen thousand and four, 


11. Four hundred and five thousand ; eight hundred thousand 
and forty ; seven hundred and two thousand and seventy-four. 


12. Three million, nine hundred and four; nine million, four 
hundred ; fifteen million and fifty ; one hundred and eight million, 
three thousand and four ; four million and five thousand. 


13. Five thousand million, seven hundred thousand and twenty- 
eight ; three hundred and fifteen thousand seven hundred and 
sixty-four milliop, nine thousand and three. 


14. Three billion and fifty ; four hundred and five billion, ten 
million, twenty thousand and seven ; one billion, one million, one 
thousand ; six billion and six. 


15. Five hundred and twelve billion, two hundred and fifty-five 
thousand seven hundred and sixty-two million, seven hundred and 
thirteen thousand, four hundred and seventy-three. 


18. Twelve billion and twelve ; seven hundred billion, seven 
hundred thousand and seven hundred ; three billion, three million, 
three thousand, three hundred and three. 


17. Seven thousand three hundred and five billion, five hundred 
and two million, six thousand and twenty-four ; forty-seven billion, 
forty-seven million, forty-seven thousand and forty-seven. 


18. Statein figures the least number of seven figures and the 
greatest number of five figures. 
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18. One boy wrote 70007007 and another wrote 777 when told 
to write ‘seven thousand, seven hundred and seven’ in figures ; 
what mistakes did they commit ? 

THE INDIAN METHOD OF NUMERATION. 


19. The following is"the Indian Numeration Table in common 


‚ use: 
б : 
: 2 
223 Я 
On с 

Ф И (Л 
Зо» л a. 

9 [5] pee 4 
o d 279 "d 
Од З 58 8 . 
Зоо ug л 5 Чаш 
Sas ао ao Я uu 
З Фу Фа 4-4 € 
HB BO E EE ÁO 
I 0 8, 7 6, 5 4 321 


The above number is read thus : 
One hundred and ninety-eight crores, seventy-six lacs, fifty-four 
thousand, three hundred and twenty-one. 


Note. The Hindu names of places of figures are as follow :— 
aka, dasha, shata, sahasra, сумі, laksha (lac) niyut, coti (crore), 
arbua, padma, kharba, nikharba, mohqpadma, sanku, jaladhi, antya, 
madhya, Бататадуа. 


EXAMPLES. 3. 


Express in words according to the Indian Numeration ; 

1. 345543 ; 3020050 ; 7990570 ; 7050304. 

2. 12345678 ; 305750080 ; 45000000. 

3. 230078001 ; 7080904080 ; 3794857612. 

4. 8274057009 ; 3500001230 ; 3103705040. 

Б. 1234567890 ; 6000789000 ; 5010702009. 

Express in figures : 

6. One lac, fourteen thousand ; seventy-eight lacs ; fifteen lacs, 
four thousand and thirty ; seven lacs and seven. 

7. One crore, five hundred ; twenty-eight crores, three lacs 
and four ; twenty crores ; one crore, one lac, one thousand and one, 

8. Three hundred crores, five lacs, four thousand ; one hur- 
dred апа one crore, one lac, one hundred and one. 
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9. Three hundred and twenty-eight crores, seventeen lacs, 
forty-five thousand, seven hundred and fifteen. 


10. Seven hundred and five crores, seventeen lacs, twenty- 
four thousand, seven hundred and thirty-eight. 

11. How many thousands are іп а1ас? How many lacsin a 
million ? How many millions in a crore ? 

12. Read according to the Indian numeration the number— 
one hundred and three million, twenty-eight thousand, four hun- 
dred and one. 

18. Read according to the English numeration the number— 
one hundred and three crores, seven lacs, seven hundred and four, 


THE ROMAN SYSTEM OF NOTATION. 


20. In this system the symbols chiefly employed are 1, V, Х, 
L, С, D and M which represent І, 5, 10, 50, 100, 500 ‘and гооо res- 
pectively. Again a bar placed over a letter increases its value а. 
thousand-fold ; thus X represents 10,000. 


The following table will explain the method of representing any 
number by means of the above symbols. 


I 1 XI п XXX 30 CD дос 
П 2 XII 12 XL 4 D соо 
11 3 XIII 13 L 50 DC боо 
IV 4 XIV 14 LX 60 DCC  7oo 
V 5 XV 15 LXX 7o DCCC боо 
VI 6 XVI 16 LXXX 80 CM  9oo 
VII 7 XVII 17 ХС Фо М гооо 
VIII 8 XVIII 18 C тоо MCD доо 
IX 9 XIX 19 CC 200 МСМ дод 
X 10 XX 20 CCC зоо ММ 2000 
MDCCCLXXXIX 1889 DLXDCCXLIL 560742 
e 


EXAMPLES, 4. 
Express in Ааш notation : 
1. УІ. 2. IX. 3. XLIX. 4. XCIX, 
5. LXXV. 6. CCLXIV. 7. DCIX. 8. DCLXIV, 
9. MCMXC.10. LXX. 11. MMDCCLXIV, 


Express in Roman notation : 
12. 44. 18. 66. 14. 79. 15. 83. 
16. 1464 17. 436. 18. 990. 19. 1351. 
20. 5670. 21. 3149. 22. 45078. 23. 1000000. 
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111. ADDITION. 


21. Addition is the method of finding a single number which 
15 equal to two or more given numbers taken together. 


The given numbers are called summands, and the single 
number obtained by adding them is called their sum or amgpnt. 


22. The sign + signifies that the two numbers between which 
it is placed are to be added. Thus, 7+2 signifies that 2 is to be 
added to 7. The sign + is called the plus sign, and 74-215 
read “seven plus two", 


The sign = stands for the words “is equalto" or “equals.” 
Thus, 2+3=5 states that the sum of 2 and 3 zs egual іо 5. The 
sign = is called the sign of equality, and 2+3=5 is read “two 
plus three is equal to five" or “two plus three equals five.” 


93. The numbers ove, two, three, four, five, etc; being taken 
in order, if we add the number oze to any one of them, we get the 
number next following: thus 1+1=2; 2+1=3; 3+1=4; and 
50-01. 


We obtain the sum of 5 and 3 thus: 
534325424 I 
08143141 
=O+1+1 
= 8, 


Results thus obtained are registered in the following table, called 
the Addition Table, which the learner should commit to memory, 




















| тапа 2 and '3 and ‘4 and |с апа бапа 7 and З and 9 and 

| 1 аге2\1 are 3/1 are 4/1 are 51 are6 1 are 7|1 are 8 І are 9|тагето 
аа 2:1:524 21452478 2.50 алал 2^9 82 не 192 «tl 
2. 43 « 513 ave 613 one 7|3 coe 9/3 з. 93 -.403 2.113 ...12 
4 39 54...64... 74 + . 84 ... 914 ...10]4 ...1114 ...I2]4 ...13 
5... бб... 75... 815 ... 915 ...10|5 ...11|5 ...12 5 ...413(5 ·..14 
б * 7/6 ... 86 ... 916 ‚1016 .41/6 ...12/6 13/6. ..1416 ...15 
7::444::917 axe OF 4.1017 117 2412/7 61317 147 .-157 ...16 
8... 98 ...10 8 ...11 8 ...12/8 ...13/8 ...14/8 158 ...1613 ...17 
9 ...10/9д ...119. -129 51319 4149.-159 ...1619 ...17]9 ...18 








Example. Add 7+8+9+8. 
Process : 7+8=15 5 15--9:<24; 244+8=32. Ans. 


Note. As facility in mental addition is the basis of all accurate 
facility in the subsequent processes of Arithmetic, the pupil should 
have a sufficient number of exercises in mental addition before he 
proceeds further, The use of fingers should be strictly prohibited. 
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EXERCISES IN MENTAL ADDITION. 


М. B. The following exercises are not considered sufficient ; they are 
intended only to show the nature of the questions that might be asked. 


1. What is the sum of 
(а) 2and9;3and4;8and7;7 and 5;9 and9; 9 and 7; 
3and7;8and5;9 and 6; б and 8; 8 and 9; 7 and з? 
(6) toand 7 ; 20 and 8; зо and 6 ; 5o and 9 ; 7o and 5? 
(c) 1x and 6 ; 12 and 7 ; 26 and 4; 36 and 5; 72 and 7? 
*(Д) 15 and 7; 16 and 8; 22 and 9; 37 and 6; 85 and 9; 
43 and 8; 49 and д; 28 and 7 ; 68 and 7; 98 and 7; 99 and 9? 
2. Add 
(а) 5 107, to 17, to 27, to 57, etc. 
(2) 7 to 9, to 19, to 20, to 39, etc. 
(c) 8 to 8, to 18, to 28, to 38, etc. 
8. (a) How much do 1 and 2 make? 3 and 2? 5 and 2? etc, 
(9) How much do 2 and 3 make? 5 and 3? 8 and 3? etc. 
() How much do 3 and 5 make? 8 and 5? 13 and 5? etc. 


№. В. When the pupil has acquired a little facility the above question. 
may, with advantage, be put in the following form : 


4. Count by increments of 6 starting at 4. 
Answer. 4, 10; 16, 22, 28, 34, etc. 


5. lhave 10 marbles in one hand and 7 in the other ; how 
many marbles have I in all? 

6. Twelve articles make a dozen ; how many in two dozen ? 

7. Ram had 19 marbles and he has won 8 ; how many marbles 
has he now? . 


8. Ihave purchased a table for 16 rupees and a chair for 7 
rupees ; how many rupees have I spent in all? 

9. If mangoes are selling at the rate of 15 for the rupee, how 
many shall you get for two rupees? 


10. John bought 25 mangoes and 9 oranges ; how many fruits 
did he buy in all? 


*The following process in mental addition may be recommended for 
beginners :— 
15+7=15+5-+2=20+2=22. 


But the process should be abandoned as soon as facility in addition Баз 
been acquired. 
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11. You are 13 years old ; your brother 157 years older than 
you ; what is the age of your brother ? 


12, Iflgive you 20 rupees I shall have 15 rupees left in my 
purse ; how many rupees have 1? 


18. A boy has lost 8 marbles and has 27 left ; how many had 
he at first? 


14. You have 23 marbles in your pocket; I give you 9; how 
many have you now in all? 


15. A man bought 35 maunds of rice on a certain day, and 
9 maunds on the next day ; how many maunds did he buy in all? 


16. A man's age is 47 years ; how old will he be7 years hence? 


17. If you buy 56 mangoes and your brother 8 more than you, 
bow many does your brother buy ? 


18. What isthe number from which if I take 15 there will 
remain 60? 


18. A man boughta table for 75 rupees and gained 5 rupees 
by selling it ; for how many rupees did he sell it ? 


20. A man gave 10 rupees to his wife, 7 rupees to his son and 
4 rupees to his daughter ; how many rupees did he give away in all? 


21. What is the united length of five roads which are 1, 2, 3 4 
and 5 miles long respectively ? 


22. 1 bought a book for6 annas anda bottle of ink for 4 
annas more than the book ; how much did I spend in all? 


23. А man sold 9 oranges to 4, to B 7 more than to 4 : how 
many did he sell in all? 


24. Ram bought2 mangoesat4 annas each and 8 oranges 
at one anna each ; how much did he pay to the fruit-seller ? 


25. From a rope are cut off first 27 yards, then 8 yards, and 
there are 7 yards left ; what was the length of the rope? 


24. In the case of large numbers the process of, addition is 
as follows : 
Example, Add together 378, 409 and 56. 
We write down the numbers, one under another, thus 
378 
409 
56 
843 


placing units under units, tens under tens, hundreds under hun- 
dreds. and so on: and then draw a line under the lowest line of 
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figures. Under this line we place the sum which is found in the 
following way : 

We first add the units, thus (84946) units=23 units=2 
tens + З units ; we place the З under the column of units and carry 
05 the 2 tens for adding to the column of tens. Next we add the 
tens, thus (2+7+0+5) tens-— I4 tens=1 hundred +4 tens ; we 
place the 4 under the column of tens and carry оп the т hundred 
for adding to the column of hundreds. We then add the hundreds, 
thus (14-34-4) hundreds -8 hundreds ; and we place the 8 under 
the column of hundreds. 


Mental Process ; 8, 17; 28; 
curry 2, 9, 14; 
carry 1, 4, 


EXAMPLES. 5. 


N. B. Sums should be dictated and the pupils required to read out 
the answers in words. The same sum may be given several times by 
altering the order of the summands. 


Add together 


1, 3 2. 6 8. 8 4, 7 5. 8 
3 9 7 5 9 

9 8 9 8 8 

4 7 7 9 9 

9. 56 7. 73 8. 40 9. до 10. 79 
42 26 37 5o 84 

11. 375 12. 879 18. 79 14. 986 15. 984 
208 82 40 742 76 

740 190 673 999 940 

16. 7643 17. 429 18. 3008 19. 4807 
248 7 207 309 

5004 84 40 4 

1234 9476 329 _500 

20, 28 21 58073 22. 839 28. 38756 
4007 9705 2058 50952 

350 368 476 78095 

9 78000 8205 . 34560 

302 2209 47460 32308 

24. 89763 25. 38760 26. 467895 27. 79 
25964 5807 58009 3025 

7 3896 304 5555 329 

58926 19 795073 876502 
32157 7 567982 39879 

987 56 _ 374 368000 300 
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28. 9038 29. 7 "80. 3578024 31. 9357350 
30054 7000007 5893679 2984721 

5028 34003 8279563 8305902 

76 404040 9528789 7650729 

9 36000 3474923 8472038 

938050 38 8923463 5679824 


Find the sum of 

32.4% 80405056, 48, 397934 and 909. 

88. 73568, 9340, 8654, 76, 703 and 98. 

34. 74;79048, 309, 8000386, 43 and 3002. 
38. 300, 785, 897634, 12345, 207 and 20708. 
Find the value of 

86. 432398 +7867 + 83989 + 7030. 

37. 70+8200+ 7396 + 5678920 + 97 + 2. 

38. 3+ 309+29+ 307895 + 3253 + 500. » 4 
39. 87+ 9800000 + 80234 + 10201 + 34567 +9. 
10. 3456+ 456+ 56 +6 + 76000 + 984530789. 


41. Add together the following numbers : seventy-nine ; three 
thousand, four hundred and fifty ; sixty-six thousand, six hundred 
and ninety-four ; four thousand and four ; eighty. 


42. Find the total of—six hundred and ninety-two ; four lacs, 
forty-five thousand and seven ; ninety-eight lacs, seven hundred ; 
forty-five ; seven. 


43. Find the amount of—seven hundred and forty-six million, 
seventy-four thousand, nine hundred and sixty-two ; eighty-six 
thousand, five hundred and four ; twelve million, seven thousand 
and three ; ninety-one ; seven million and seven. 


44. How much are nineteen + seven lacs, seven thousand and 
seven+three hundred and four crores, seventy-four lacs and 
twenty-nine+eight crores, eight lacs, eight thousand and eight 
4+ seven thousand, seven hundred and forty-two+six+three lacs, 
four hundred and seven ? 


45. Find the amount of 76, 378046, 30567,8, 9345, 300009, 
3708, 309, 37805892, 28, 7923000 and 342. 

40. What isthe number from which if 3457 be taken 479 is left? 

47. A man was born in 1856 ; in what year will he be 34 
years of age ? 

48. January has 31 days, February 28, March 31, April 30, 
May 31, June 30, July 31, August 31, September 30, October 31, 
November 30 and December 51 ; how many days are there in the 
whole уеат ? 
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49. State how many boys are in a school in which there are 
125 in the first class, 87 in the second, 96 in the third, 107 in the 
fourth, 70 in the fifth and 256 in the other classes. і 


БО. А garden contains 327 mango trees, 704 cocoanut trees, 
456 date trees, 528 orange trees and only 25 tamarind trees : how 
many trees are there in all? 


51. A certain town contains 87,903 Hindus, 48,093 Maho- 
medans, 723 Europeans, 1,309 Eurasians and 159 other races: 
what is the total population of the town ? 


52. A gentleman bought three pieces of land in a town for 
9,700 rupees ; he built a house on one piece at a cost of 7,825 
rupees, another on the second piece at a cost of 21,750 rupees, and 
a third on the remaining piece at a cost of 2,729 rupees : what 
sum did he spend in ай? 


58. We imported 53,80,082 maunds of salt in January 1885 ; 
7,09,280 maunds in February and 10,94,803 maunds in March : 
what was the entire weight imported in the first 3 months of 1885? 


54. I bought four baskets of mangoes; the first contained 
246 mangoes ; the second 319 ; the third 19 more than the second ; 
and the fourth as many as the first and second together: how 
many mangoes did I buy ? | 


55. Whatis the number from which if I first take 70835 and 
then 85679, there will remain 7040 ? 


IV. SUBTRACTION. 


25. Subtraction is the method of finding the number which 
ls left when the smaller of two given numbers is taken from the 
greater. 


The greater of the two given numbers is called the minuend, 
the less 15 called the subtrahend, and the number found by sub- 
traction is called the remainder or difference. 


The sign —, placed between two numbers, signifies that the 
second number is to be sudtvacted from the first. Thus7—4 
signifies that 4 is to be subtracted from 7. The sign —is called 
the minus sign, and 7-4 is read “seven minus four.” 


26. It follows from the definition of subtraction that it is the 
process of finding the number which must be added to a given 
number to make а larger given number. Нерсе subtraction is 
sometimes called complementary addition. 


We are able to subtract a small number from another, from the 
known results of the Addition Table. 


Example. 7-43; because 4+3=7. 
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EXERCISES IN MENTAL SUBTRACTION, 


1. Take 3 from 8 ; 4 from 9 ; 5 from 7 ;6 from 9 ; 5 from 8, 


2. What is the difference between 10 and 6 ; 12 and 8; 16 and 
9;13and7;11 and6; 16 and 8; 18 апа 9 ; 15 and 7 ; 17 and 8? 


8. How many does 7 leave from 28 ; 5 from 27; 6 from 56; 
7 from 99 ; 3 from 57 ; 8 from 88 ; 6 from 49 ; 4 from 26 ? 


4, Subtract 9 Нот 22; 8 from 35; 7 from 42; 6 from 51; 
5 from бо; 4 from 73 ; 8 from 86 ; 9 from 92; 5 from 8r. 


5. (a) What remains when we take 6 from 30, 6 from 24, 
6 from 18, 6 from 12, 6 from 6 ? 


(2) What remains when we take 7 from тоо, 7 from 93, 
7 from 86, etc. ? 


(c) Count by decrements of 6 commencing at тоо, 
Ans, 100, 94, 88, etc. 


6. Take 7 from the sum of 5 and 6 ; 9 from the sum of 6 and 
8 ; 6 from the sum of 5 and 4 ; 8 from the sum of 6 and 7. 


7. A boy who had 15 marbles has lost 8 : how many has he left? 
8. I have 17 rupees in my purse ; if I give you 9 rupees, how 
many rupees shall I have left ? 


Ө. Your brother's age is I4 years ; you are 5 years younger 
than Һе; how old are you ? 


10. ina class there are 19 boys on the roll ; on a certain day 
6 boys were absent : how many were present ? 


11. A man had 16 rupees ; he gave 7 rupees to his wife and the 
rest to his son : how much did the son get ? 


12. A man bought a table for 19 rupees and sold it for 25 
rupees : how much did he gain ? 


18. There are 37 mangoes on a tree; if 8 be plucked, how 
many will be left ? 


14. Ram has 48 marbles ; if Gopal had 9 more than what he 
now has; he would have as many as Кат : how many has Gopal ? 


15. Ihave 16 marbles ; John has 28 ; how many more should 
I get to have as many as John ? 


81. Inthe case of large numbers the process of subtraction 
is as follows : 


Example 1, Subtract 34 from 86. 


We place the smaller number under the greater,as in 86 
Addition. We now take 4 units from 6 units, and set down 3 
the result, which is 2 units, under the column of units ; 52 


A 
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next, we take 3 tens from 8 tens, and set down the result, 5 tens, 
under the column of tens. Thus the remainder obtained is 52. 


Example 2, Subtract 368 from 952. 


Here, proceeding as in the previous example, we meet 952 
with the difficulty of taking a greater digit from а less, and 368 
to get over this difficulty we avail ourselves of the following 584 
principle, usually termed borrowing: The minuend and 
subtrahend may be increased бу the same number without altering 
their difference ; and we reason thus : 


We cannot take 8 units from 2 units ; we therefore add 10 units 
to the 2 units, making 12 units, and we take 8 units from the 12 
units, and set down the result, 4 units, under the column of units. 
Having increased the upper number by Io units, we add, by way of 
compensation, I ten to the lower number, changing 6 tens into 
7 tens. We have now to take 7 tens from 5 tens, and as we cannot 
do so, we add то tens to the 5 tens, making 15 tens, and we take 
7 tens from the I$ tens, and set down the result, 8 tens, under 
the column of tens. Having increased the upper number by Io 
tens, we add, by way of compensation, 1 hundred to the lower 
number, changing 5 hundreds into 4 hundreds. We now take 4 
hundreds from 9 hundreds, and set down the result, 5 hundreds, 
under the column of hundreds. 


Note. Instead of the above process it will be practically con- 
venient to determine how much must be added to the subtrahend 
to make up the minuend. 


Example. Subtract 576 from 829. 

We are to find the number which being added to 576 makes 
up 829. 

We place the smaller number under the greater, as in Addition. 
We now see that 6 units--8 units=9 units; we therefore 
set down the З under the column of units: next, 7 tens+5 829 
tens=I2 tens ; we set down the 5 under the column of tens, 576 
and carry г hundred : then, (1 + 5) hundreds +2 hundreds = 8 253 
hundreds ; we set down the 2 under the column of hundreds. 

Mental Process : 6 and 8 are 9; 

7 and B are 12 ; 
carry 1, 6 and 2 аге 8. 


EXAMPLES. 6. 


Perform the following subtractions : 


l 78 2. 95 8. 356 4. 789 5. 7825 
35 43 134 246 3504 
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6. 64 Т. 97 8. 85 , 9. 94 10. 93 
39 48 78 85 бо 
11. 795 12. 480 18. 977 14, 843 15. 904 
боб 390 799 384 589 
16. 5380 17. 54000 18, 84321 19. 85858 20. 54321 
739 _ 7°73 53789 58585 12345 
21. 20004 22. 789356 23. 708093 24. 805400 25. 7000203 
17325 99999 20503 70053 500956 
26. 82439-76803. 27. 93406 —7990. 
28. 790256 —8278g. 29. 80000 — 76438. 
80. 1000000-- 999999. 31. 777770 -— 88889. 
82. 7980004- 389210. 33. 100956 — 39897. 


84. What number must be added to each of the followin 
numbers to make the sum equal to a million ?—19, 305, 9475, 9944 e 
and 43500. 


35. What number must be taken from 93867 to leave 903? 
96. By how much does a lac exceed twenty-nine? 

37. Byhow much isa crore greater than one thousand and one ? 
88. By how much is seventy-nine less than ten thousand ? 


89. The Duke of Wellington was born in 1769 and died in 
1852 ; how old was he at his death ? 


40. SirIsaac Newton died in 1727 aged 85 years : when was 
he born ? 


41. Mount Everest is 29,100 feet high ; Kinchinjunga is 28,177 
feet high : by how many feet is the former higher than the latter ? 


42. Ifthe receipts of a railway company are 3,98,450 rupees 
and the expenses 2,80,769 rupees, what are the profits ? 


48. A merchant bought goods for 3,000 rupees and sold them 
for 3,325 rupees : how much did he gain ? 


44. IfI had 540 rupees more than I have, I should be able to 
clear a debt of 10,000 rupees : how much have I ? 


45. The sum of two numbers is 93875, and the greater number 
is 77359 : what is the smaller number ? 


40. The smaller of two numbers is 3799, and their sum is 
780900 : what is the greater number ? 


47. What number must be subtracted from 7389 that the 
remainder may be 999 ? 


C. 4. 2 
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48. Find the difference between thesum and difference of a 
million and a thousand. 


49. A has 39,876 rupees ; В has 3,758 rupees less than 4 ; and 
C has 876 rupees less than Z ; how much has С? 

50. A boy when told to write ‘three thousand, four hundred 
and five’ in figures wrote 30004005 ; how much more did he write ? 


51. A boy wrote 500403 when he was told to write ‘fifty 
lacs, Es thousand and three! in figures ; how muchless did he 
write 


98. The number to which the sign + is prefixed is called a 
oBitive number ; and the number to which the sign - is prefixed 
is called a negative number. Шпо sign is prefixed to a number 
it is to be considered as positive. Numbers connected by the 
sign 4- or — are called terms. 


The most convenient method of finding the value of an erpres- 
sion (in which several numbers are connected by the sign + or —) 
is to find the sums of the positive and negative numbers separately 
and then to take their difference. 

Example. Find the value of 273— 369+ 821 - 403. 

Now, 273-- 821 = 1094 ; and 369+ 403—772 ; 


Qo the result required == 1094 — 772 = 322. 


EXAMPLES. 7. 

Find the value of each of the following expressions : 
973- 724 t 209. 
78965 - 8795 — 7386. 
8703 — 7955 + 3002 — 1030. 
1600 ~ 924 — 300 — 88. й 
94567 + 3285 — 77777 — 304+64. 
. То 753—98+7 І first add 329, and then take the difference 
of 720 and 699 from the sum ; what is the result ? 

1. By how much is the difference of 7203 and 4980 less than 
their sum ? 

8. By how much does the sum of 7985— 899 and 7003 exceed 
their difference ? 


9. The greater of two numbers is 04047, and their difference is 
909 + 350 ; what is the other ? 


10. What number must be added to 329--408— 540 that the 
sum may be one lac ? 


юг 


өзіье 
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V. MULTIPLICATION. 


29. Multiplication is a short method of finding the sum of 
а certain number of repetitions of a given number. 


The number to be repeated is said to be multiplied by the 
number which indicates how often it is to be repeated, Thus, 
when 4 is multiplied by 3, the result is 4+4+4 or 12. 


The number which is multiplied is called the multiplicand 
the number by which it is multiplied is called the multiplier 
and the resulting number is called the product. 


The sign of multiplication is x. Thus 7x4 signifies that 7 is 
to be multiplied by 4, and is read “seven 27/0 four" or “four times 
seven.” Sometimes a dot (. ) is used instead of x. 

39. The multiplier and the multiplicand may be interchanged 
without altering the value of the product. Thus 3x4-—4x 3 ; for, 
3х4=3+3+3+3=12, and 4X 3-44 - 44 4— 12. 

The multiplier and multiplicand are called factors of the 
product, 


31. The following Multiplication Tables must be committed 
to memory by the pupil. 


First Table. 


nee о | uman | quma | maam | onan | amna | amate | ween ИИ 
Gee | en | ee | EO | TS | ee | amma | WEN | aE | cnet | „м, 
S| —— | AS | HÁ—— ——— | «ws —— Бектен Ц 
meee | cme | SENS | ae | SA | A | AEN | метил» пни ммм] лл» 
| A | A | a вао оо | RS | oem | nem, | seventeen 
ESS || AS | AS | HA | AS | ES оі | TNS | amans | ПЕНИЕ 


SY | A, S| | A | cutus | ce | mee | eee | э „ир, 





IO times | IO | 20 | 30 | 40 | 50 | бо | уо | 80 | 90 |тоо 


0 
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Second Table. 

















8 | 9 | зо 


II times | 88 | 99 по 





I2 times 72 | 84 | 96 | 108 | 120 


p——— р | | S| AS | ATS авна ee { «ноа! 
| 


I3times | 13 78 | 91 | 104 117 | 130 


I4 times | 14 





CSTE. | et | «чат | 





15 times | 15 со to5 | 120 | 135 150 


96 4112 | 128 | 144 | 160 


—an— | «——ÀÓBAMA | оаа | oe | ND ——]nEDAAQ чилтэл. «энэ | canem 


102 119 | 136 153 170 


16 times | 16 


е. 








108 126 144 | 162 | 180 


I9 times 114 133| 152 | 171 | 190 


был | aar | SE | eee 
e—M MÀ | “ЭНН | лала | eee | eee А 


20 times | 20 100 | 120 | 140 | 160 | 180 | 200 




















13 times 


14 times 


ED CREE ES 


15 times 


16 times | 256 | 272 | 288 | 304 | 320 


17 times 289 | 306 | 323 | 340 


20 times 
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EXERCISES ON THE MULTIPLICATION TABLE, 


(Oral.) 

How much is 7 times 6 ? 8 times 9 ? 12 times 12 ? etc. 
Multiply 12 by 8 ; 9 by 7 ; 16 by9 ; etc. 
What is the product of 9 and ọ ? of 16 and 6 ? etc. 
. What is the sum of 6 repeated ọ times? 15 repeated 8 
times ? etc. 

5, What number 15 as great as Io times II ? 7 times 9 ? etc. 

6. If 9 boys have 6 marbles each, how many have they all 
together ? 

7. How many rupees are there in I2 boxes, each containing 11 
rupees ? 

8. Sixteen annas make a rupee ; how many annas are there 
In 5 rupees ? 

9. Fifteen boys sit on each form in a school, and there are 
fifteen forms ; how many boys are there ? 

10. The multiplicand is 1: and the multiplier is 13 ; what 18 
the product ? 

11. Тһе factors of a product are дапа 19; what is the product? 

12. When mangoes are 20 for a rupee, how many can you buy 
for 5 rupees ? 

18. There are 7 days in a week ; how many days are there in 
8 weeks ? 

14. In a house of 4 stories there are 15 rooms on each story ; 
how many rooms are there in the house ? 

15. Ifa cow be worth 15 rupees, how much will you have to 
pay for 9 cows ? 

16. Оп a page of a book there are 17 lines, and each line сор. 
tains 19 letters ; how many letters are there in the page ? 

17. By how much is 7 times 11 less than до? 

18. By how much is 3 times 16 greater than 35 ? 

19. What number exceeds 9 times 9 by 19? 

20. How many legs ha e 7 horses and 3 cows got altogether ? 


Pon м 


39. We now proceed to show howlarge numbers are multiplied. 


Example, Multiply 2095 by 3. 
We arrange the numbers thus ; 


2095 
3 


6285 product. 
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The product is found in the following way : 


3 times 5 units is 15 units ; we set down B in the place of units; 
and carry on 1 for adding to tens : next, 3 times 9 tens is 27 tens, 
and adding 1 carried, the result is 28 tens ; we set down 8 in the 
place of tens, and carry ол 2 for adding to hundreds : next, 3 times 
о is o, * and adding 2 carried, the result is 2 hundreds ; we set 
down 2 in the place of hundreds : then, 3 times 2 thousands is Ө 
thousands ; and we set down 6 in the place of thousands. Thus 
the product is 6285. : 


Mental Process : 3 times 5,15; 
carry 1,3 times 9, 28 ; 

Carry 2; 2: 

3 times 2, 6. 


N. B. The student willsee that the above short process is substantially 
the same as the following extended process of addition. 


2095 
2095 
2095 
6285 





EXAMPLES. 8. 


Multiply 

1. 23 by 2. 2. 32 by 3. 3. 21 by 4. 

4. 39 by 5. Б. 47 by 6. 6. 58 by 9. 

7. 98 by 8. 8. 76 by 9. 9. 85 by 9. 
10. 329 by 3. ll. 405 by 7. 12. 879 by 9. 
18. 3245 by б. 14. 7089 by 5. 15. 9206 by 8. 
16. 78956 by 4. 17. 89055 by 7. 18. 85503 by 9. 


18. 34079 by 2, 545 5 6,7, 8, 9. 
20. Find the value of 725+725+725+725 +725. 


33. If we write a cipher to the right of a number its value is 
Increased tenfold : hence, when we multiply a number Бу 10, the 
product is obtained by annexing о to the number. Thus 23 хто 
z230. Similarly, when we multiply a number by 100, 1000,...the 
product is obtained by annexing oo, ооо,... to the number. 


Also, if we have to multiply a number by 30, we may first 
multiply it by 3, and then annex o to the result ; the final result 
will be the product required. So also, if we have to multiply by 
зоо, we may first multiply by 3 and then annex oo to the result. 


“ох 3480 ; for O+0+0=0. 
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Example. Multiply 329 by боо. 


Process : 329 
600 


197400 Ans. 
EXAMPLES. 9. 
Find the product of 


1. 359 by 30. 2. 7035 by 40. 8. 3905 by 5o 
4. 703 by боо. Б. 39 by 900. 6. 8229 by 700. 
7. 3005 by 8000, 8. 9004 by 9000. 9. 30503 by 6000, 


10. 7295 by 90, 800, 7000, 60000, 500000. 


34. Itis clear from the definition of multiplication that, if we 
have to multiply a number by 5, we may multiply it separately by 
2 and 3, and then add the two results ; the final result will be the 
product required : if we have to multiply a number by 23 we may 
multiply it separately by 3 and 20, and then add the two results. 


Exampie 1. Multiply 728 by 329. 





(A) 728 (B) 728 
_329 329 
655z=product by 9. 6552 
14560= © » 20, 1456 

218400= |, » 300. 2184 
239512-- product by 329. 239512 


Here, to obtain the product of 728 by 320, we multiply 728 by 9, 
20 and 300 separately, and add the three results. The partial products 
are found by the methods explained in the two preceding articles. 


In practice we do not annex the zeros in multiplying by 20 and 
300 (because they have no effect in the addition which we perform 
afterwards) and our work stands as at (B). 


OBSERVE that the multiplier must be placed under the multi- 
plicand as in Addition ; also that, 27 all cases, the first figure on 
the right of each partial product must be placed in the same 
vertical column with the figure by which the product is obtained, 


Note 1. We may multiply by the figures of the multiplier in 
any order we like, bearing in mind the foregoing observation. 








(1) 728 (2) 728 
329 329 

1456 by 2, 2184 by 3. 

2184 by 3. 1456 by 2. 

6552 by 9. _0552 by 9. 





239512 239512 
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Note 2. When the multiplier or multiplicand or both end 
with ciphers, it is convenient first to omit them in working and 
then to annex as many ciphers to the product as have been 
omitted. 


Example2. Multiply 37008 by 4203; 4309 by 12300 ; 290 by 
243 ; and 40300 by 4370. 





(1) 37008 (2) 4309 (3) 290 (4) | 40300 
4203 :12399 243 4379 
111024 12927 87 2821 
74016 8618 116 1209 
148032 4309 58 1612 
155544624 53000700 70470 176111000 


EXAMPLES. 10. 


Perform the following multiplications : 


L 375х 54. 2. 904X98. 3. 740x 69. 
4, 4972 х 345. Б. 9762x904. 6. 3072x972. 
Ч. 708x708. 8. 8463х 340. 9. 8239 х 5009.- 


10. 89025 x 8007. ll. 90407 x 6050, 19. 123456 х 70809, 
13. 863400x70600. 14. $820078x90072. 15. 480390 х 8907. 


16, 8573056 x 900082. 17. 7390250 х 3009000. 
18. 9876507 x 39421. 19. 3700 x 809025000. 
20. 8076543 х 978653. 21. 370304 x 6070370. 
22. 307650 x 90060. 23. 784692 x 80075. 

24. 830038 x 700208. 25. 3257650X 3257650. 
26. 35756 x 6570002. 27. 209030 х 400800600. 


Obtain the following products by using one line of multiplica- 
tion оюу: 


28. 4320х11. 29. 3809х12. . 80. 7204х 13. 
81. 7082 x 14. 82. 4890х15. 33. 8789 х 16. 
84, 13570х17. 85. 28070х 18. 86. 435619. 


87. There are 192 pies in a гирее ; how many pies are there 
in 3705 rupees ? 

88. A book contains 579 pages, and each page contains 3749 
letters ; how many letters are there in the whole book ? 

39. If the price of one cottah of land in Calcutta be 975 iiim 
what is the price of 325 cottahs ? 

40. 1129390 persons cross the Hughly Bridge daily, how many 
cross in a year of 365 days ? 
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41. What isthe weight of 739 bags of rice, each weighing 
28 maunds ? S 

42. How many rupees must be paid for 6 elephants at 3479 
rupees each, and 16 horses at 765 rupees each ? 

43. A cistern has a leak by which 78 tolas of water come out 
per hour ; if the full cistern is emptied in 48 hours, how many tolas 
of water does the cistern hold ? 


35. Example. Find the continued product 28 
of 28, 8 and 3. 8 
We multiply 28 by 8, and the product by 3, the 224 
final result being 672. 3 
672 Ans. 
EXAMPLES. 11. 


Find the following continued products : 

1. 27x8x2. 2. 703х 85х79. . 8. 8050x70X 30. 

4. 59x85x76x5. Б. 3205x9x8x5. 6. 99х88х77х 66. 

7. How much is twice nine times seventy-three ? 

8. A day contains 24 hours, an hour contains 60 minutes, and a 
minute contains 60 seconds ; how many seconds are there in a day? 

9. 5 tolas make а chatak ; 16 chataks make a seer; 40 seers 
make a maund ; how many tolas are there in a maund? 

10. A book contains 329 pages, each page contains 27 lines, 
and each line contains 45 letters; how many letters are there in 
the whole book ? 

11. How many mangoes are there ona tree which has 29 
branches, each branch containing 325 mangoes? 

12. Inarailway train there are 46 carriages ; each carriage has 
6 compartments ; and each compartment contains 8 persons : how 
many persons are there in the train ? 


36. The second, third, fourtA,... power of a number is the 
product of 2200, three, four,... factors each equal to that ny ber. 
Thus the second power of 222x224; the third А, of 
2=2xX2xX2=8 The second power ofa number is # ued its 
Square, the third power its cube. The number (зе: is often 
called its frst power. 

The symbol 4315 used to express 4X 4 ; also, 4* is used to express 
4х4х4 ; апа soon. The small figures 2, 3, are called indices or 
exponents of the powers. 


The process of finding any power of a number is called 
involufion. 
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EXAMPLES. 19. 
Find the square of 


1. 1,2,3, 4; 5,...19, 20. 2. 24. 3. 50 
4. 68. Б. 100. 6. 112. 
7. 248. 8. 729. 9. 874. 
Find the cube of 
10. 1,2, 3, 4,...19, 20. 11. 93. 12. тоо. 
18. 879. 14. 555. 15. 309. 


18. Find the value of 25? + 40? — 12? +24. 


VI. DIVISION. 


37. Division isthe operation by which we find how often 
one given number, called the Divisor, must be subtracted from 
another given number, called the Dividend, so that the Re- 
mainder, if any, may be less than the first given number. 


The zumber of times the subtraction is performed is called the 
Quotient. 


It will be found that 7 units can be subtracted from 30 units, 
4 times, and that then 2 units out of 30 remain over, Hence, when 
30 is divided by 7, 30 is the dividend, 7 is the divisor, the quotient 
is 4 and the remainder is 2. 

The sign of division is --. Thus 30--7 signifies that 30 is to be 
divided by 7, and is read “30 divided by 7” or simply “30 ду 7”. 
та symbol 3? is also used to denote the same operation of 

ivision. 


38. It follows from the definition of division that 
Divisor x Quotient + Remainder = Dividend. 


When there is no remainder the division is said to be exact. 
In this case'division may be explained as the zzverse of multiplica- 
tion, the quotient being the number whose product by the divisor is 
the dividend. 


39. By division we break up a number (dividend) into equal 
parts: if the divisor represents the magnitude of a part, the 
quotient gives the number of the parts ; if the divisor represents the 
number of the 'parts, the quotient gives the magnitude of one of 
the parts. 


Examfle г. 30 oranges are divided among boys so that each 
boy gets 7 oranges ; how many boys get a share? (Ans. 4 boys; 
2 oranges remainder.) 
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Example 2. Зо oranges are divided equally among 7 boys; 
how many does each boy get? (Ams. 4 oranges each, 2 oranges 
remainder.) 


№. B. The teacher should explain how in both of these cases the 
result may be obtained by repeated subtractions. 


40. The division of numbers not greater than 400 by numbers 
not greater than 20 is effected by means of the Multiplication Table. 


Examble. Divide 50 by 7. 


Here, we have to find how often 7 may be subtracted from 59, 
or in other words, ow many times 7 is contained т 59. 


We may find the quotient and the remaindét by successive 
subtractions of 7 from 59. But we are saved the trouble of 
repeated subtractions by using a known result of the Multiplication 
Table. Thus, since 8 times 7 is 56, 597 gives 8 as quotient and 
3 as remainder. 


EXERCISES IN MENTAL DIVISION. 


1. How many times is 5 contained in20? 8 іп 72? gin 54? 
14 in I4? 16 in 128 ? etc. 


2. How many times can you subtract 7 from 56? 6 from 48? 
9 from 81? 18 from 306 ? etc. 


3. Divide 84 into 7 equal parts ; 104 into 13 equal parts; etc. 
4. Whatisthe fourth part of 36? sixth part of 54? twelfth 
part of 108 ? etc. 
5. In 54 how many times 4, and how many over? how many 
times 5, and how many over ? etc. 
6. Whatis the remainder when 7 is subtracted as often as 
possible from 64 ? 6 from 42? 8 from 84? etc. 
7. Find the quotient and remainder when 43 is diyided by 6; 
70 by 85 85 by 9; 190 by 16 ; etc. 
8. How many times does the fourth part of 72 contain 3? 
fifth part of 70 contain 7 ? etc. 
9. 135 mangoes were divided equally among 15 boys; how 
many did each get? 
10. 54 oranges are distributed equally among the children of 
a family, and each one gets 9 ; how many children are there in the 
family ? 
ll, There are 16 annas in a rupee ; how many rupees are there 
in I44 annas ? 
12. I bought a dozen chairs for 72 rupees; what is the price 
of a single chair ? 
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18. How many yards of cloth at 12 annas each can 1 buy for 
аппа? 


14, How many dogs have 80 legs? 


41. When the dividend and divisor are any numbers, the 
process of division is as follows : 


Example. Divide 88909 by 24. 
The form of the operation is 
24 ) 88909 ( 3704 Quotient. 
72 і 


169 
‚ 168 
109 
96 
~ 3 Remainder. 


The explanation is this : 


We first take 8, and we find that 24 15 not contained in її: we 
therefore take 88 and find how often 24 is contained in 88, and as it 
is contained three times, we set down 8 as the first figure in the 

uotient ; then multiply 24 by 3 and subtract the result 72 from 

8: tothe remainder 16 we bring down the next figure in the 
dividend ; then, as 24 is contained in 169 seven times, we set down 
7 as the second figure in the quotient ; then multiply 24 by 7 and 
subtract the result 168 from 160 2 to the remainder т we bring 
down the next figure in the dividend ; then, as 24 is not contained in 
то We set down О as the third figure in the quotient and bring down 
9, the next figure in the dividend ; then, as 24 is contained in 109 
four times, we set down 4 as the fourth figure in the quotient ; then 
multiply 24 by 4 and subtract the result 96 from 10g. We thus 
obtain 3704 as quotient and 13 as remainder. 


N. B. The student will see that in the 





above process what we really do is this : from 24 ) 88909 ( 3000 
the dividend we first subtract 3000 times 24, 72000 
next from the remainder we subtract 700 16909 ( 700 
times 24, and then from the second remainder 16800 
we subtract 4 times 24; we therefore altogether 109( 4 
subtract (3000 + 700 + 4) or 3704 times 24 from 06 


88909. The form of this extended operation is азу. оо 
shown at the side. Кели. 13 3704 Qt. 


EXAMPLES. 13. 
Divide 
І 376 by 2. 2. 9234 by 2. 3. 7085 by 2. 
4. 7000 by 3. 5. 8025 by 3. 6. 99126 by 3. 


7. 
10. 
13. 
16. 
19. 
22. 
2b. 
28. 
31. 

34. 
37. 
40. 
48. 
46. 
49. 
52. 
54. 
56. 
58. 
в0, 
62, 
64. 


82045 by 4. 8. 
12345 by 5. 11. 
90403 by 6. 14. 
3789 by 7. 17. 
38474 by 8. 20. 
72124 by 9. 28. 
38972 Бу 10. 26. 
77777 Бу 11. 29. 
38956 Ьу 26. 32. 
10000 hy 59. 35. 
35896 by 88. 98. 
97856 by 141. Al, 
89089 by 555. 44. 
398406 Ъу 879. 47. 
809345 by 3456. 50. 
2080400 by 5456. 
47946387 by 7207. 
123456789 by 98765. 
1080924890 by 72034. 


38407890901 by 90735. 
297 506823 by 708076. 


7801849202713 by 926. 
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32813 by 4. 
100200 by 5. 
87345 by 6. 
45986 by 7. 
34509 by 8. 
дооо1 by 9. 
24560 by Io. 
39042 by 16. 
72043 by 37. 
707070 by 62. 
47500 by 91. 
13013 by 269. 
36780 by 628. 
700000 by 901. 


3270457 by 1002, 51. 


58. 
Б5. 
57. 
59. 
61. 
63. 
65. 
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45678 by 4. 
77777 by 5. 


78934 by 6. 
32480 by 7. 
16042 by 8. 
78000 by 9. 
32000 by 10, 
57084 by 19. 
96100 by 48. 
10020 by 74. 
28923 by 329. 
26534 by 584 
30321 by 681. 
999999 by 8888. 
7766334 by 7634. 


9997770 by 3996. 
987654321 by 8642. 
187654321 by 12345. 
1200730092 by 897324. 
208900563000 by 870056. 
567892314670 by 8976867. 
9876540456789 by 999. 


60. The product of two numbers is 357435 ; one of them is 
705 ; what is the other ? 


67. How many men will receive 113 rupees each out of 4068 
rupees ? 


68. How often must 817 be taken to make up 431376 ? 
69, What number multiplied by 493 will produce 6409 ? 


70. 


remainder, and so on : how often can I do this 
71. The quotient is 307, the divisor 98 and the remainder 29; 


what is the dividend ? 


I subtract 3405 from 780953, then е 3405 from the 


72. The population of a certain town is 345330, and one out 
of 45 dies annually ; how many die in a year ? 


73. А gentleman’s yearly income is 19500 rupees ; how much 
must he spend per week so that he may neither save пог borrow ? 
(There are 52 weeks in alyear.) 
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74. А ship sails 125 miles a day ; how long will it take to sail 
a distance of 32000 miles ? 


75. 2750 bottles are to be packed in boxes, each holding 125 
bottles : how many boxes will be required ? 


SHORT DIVISION. 
42. The process of division may be greatly shortened when 
the divisor does not exceed 20. 
Example. Divide 8259 by 6. 
6 ) 8259 
Quot. 1376, rem. 3. 


We draw a line under the dividend, and under this we set down 
the successive figures of the quotient, the multiplication, subtrac- 
'tion, etc. being performed mentally. 


EXAMPLES. 14. 


Divide, employing Short Division; 


1. 34561 by 2. 2. 78939 by 3. 8. 80358 by 4. 
4. 12792 by 5. 5. 23057 by б. 6. 98400 by 7. 
"7. 34567 by 8. 8. 19870 by 9. 9. 34567 by Io. 


10. 580046 by Ії. 1l. 807040 by 12. 12. 135689 by 13. 

13. 450782 by 14. 14. 743080 by 15. 15. 935862 by 16. 

16. 3890457 by 17. 17. 8207305 by 18. 18. 12345678 by 19. 

19. Each of 3456789, 80704030 and 987654321 by 2, 3, Ф 5 
6, ...19, 20 separately. 

20. Work examples I to 30 of Examples 13 by Short Division. 


УП. PROPOSITIONS IN THE FUNDAMENTAL 
OPERATIONS. 

43. To find the sum of any number of the natural numbers 
beginning with 1. 

Rule. Multiply the last number by the next higher number, and 
divide the result бу 2. 

Example і. Add together 1+2+3+4+...415. 

Here the last number is I5, and the next higher number is 16; 
their product is 240 : therefore the sum required = 240 +2 = 120, 

Example 2. Add together 21+22+23+...+ 35. 


Here, add together the numbers from І to 35, and alse the num- 
ters from І to 20; and subtract the latter sum from the former. 


PROPOSITIONS IN THE FUNDAMENTAL OPERATIONS 3I 


44. Given the sum and difference of two numbers, to find the 
numbers. $ 


Rule. To get the greater number, add the sum and difference, 
and divide the result by 2. То get the smaller number, stbtract 
the difference from the sum, and divide the result by 2. 


Example т. Тһе sum of two numbers is 40 and their difference 
is 16 ; what is the greater number ? 

Process: 40+16==56 ; 56--2=28 Ans. 

Example 2. The sum of two numbers is 59 and their difference 
is II ; what is the smaller number ? 

Process: 59—11=48; 48+2=24 Ans. 


| хамььнв, p. , 

Find the value of p Е 

1. І+2+3+... +20. 4724 2. 1+2+3+...4+30, 

3. 1+2+3+...+45. 357 4. 1+243+...+75. 

5. 1+2+3+...+100. ^v 6. 7+8+9+... + 50. 

1. 49+41+42+...+90. 8. 100+101+102+..4+200, 


9, The sum of two numbers is 376, and their difference is 114; 
what is the greater number ? 


10. Find the greater of two numbers, of which the sum is 89251 
and the difference is 385. 


11. The sum oftwo numbers is 83957, and their difference is 
74821 ; what is the smaller number ? 


12. Find the smaller of two numbers, of which the sum is 
79358 and the difference is 3456. 


18, The sum of two numbers is 8527 and their difference is 
729 ; find the numbers. 


14. Find the two numbers, of which the sum is 10000 and the 
difference is 888. 


45. Multiplication by factors. 
Example 1. Multiply 329 by 35. Here 35-7 x 5. 


Process : 329 
7 


2303 
5 
11515 
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Examfle2. Multiply 1725 by 217, and by 721, making in each 
case only two partial multiplications. 








(1) 1725 ‚ (2) 1725 
217 "EU 
12075 12075 
36225 - 36225 
374325 Ans. 1243725 Ans. 


Here, we multiply by 7, and by 21 ; but the product by 21 is 
obtained by multiplying the first product by 3. 


46. Abbreviated methods of Multiplication. 


(a) To multiply a number by 5, annexoto the number, and 
divide the result by 2. Thus, 172 x 5=1720+2= 860. 


Example. Multiply 172 by 15. 
2)1720 = product by то. .. . (I) 
860 = product by 5. ... ... (2) 
Adding (1) and (2), 2580 =  productby 15. 
(5) To multiply a number by 25, annex оо to the number, and 
divide the result by 4. Thus, 38 x 25=3800+4=950, 


Ехатфіє x. Multiply 38 by 35. 


4 ) 3800 
950 = product by 25. .. « (1) 
350 = product Бу 10, ... .. (2) 
Adding (1) and (2) 1330 = product by 35. 


Example 2. Multiply 38 by 75. 
4 ) 3800 == product by ТОО. eso өө (1) 
950 = product by 25. .. .. (2) 
Subtracting (2) from (1), 2850 = product by 75. 
(с) To пру а number by 125, аппех ооо to the number, 
and divide the result by 8. Thus, 89 x 125 = 89000-8 = 11125. 


(d) To multiply а number by 9,99, 999, 9999, ..., annex as 
many o's as there are 9's in the multiplier, and from the result sub- 
tract the number itself. Thus; 345 х 99 = 34500 — 345 == 34155. 


(e) To multiply by a number which differs but little from 10, 
100; 1000, 10000; ..., we employ a method similar to the above. 
Example. Multiply 345 by 998. 


345 X 1000 за 345000 
345x2 = 69% 
By subtraction, 344310 Ans, 
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47. Abbreviated method of squaring a given number. 


If the given number contains two figures :— To and from the 
given number add and subtract the unit figure ; muitiply the two 
results together, and to the product add the square of the unit 
figure. Ifthe given number contains three (or more) figures, take 
from the end two (or more) figures instead of the unit figure. 


Examfie 1. Find the square of 47. 
47+7=543 47—7749;. 
54% 40=2190; 77=49; 
2 472=2160+ 40 =2209. 
Example 2. Find the square of 346. 
346 + 46 = 392 ; 346 — 46 = 300; 392 X 300 == 117600 i 
346? — 117600 + 462. 
464-62 52 ; 46—6- 40 ; 52x 40=2080; 62256 ; 
2. 46? = 2080 + 36 =2116. 
Hence 346? == 117600 t 2116 — 119716. 19 
| EXAMPLES. 16. | : 


Multiply, using factors not greater than 20, 


Now, 


1. 728 by 24. 2. 8025 by 42. 3. 9345 by 72. 
4. 921 by 144. 5. 872 by 280. 6. 742 by 128. 

Obtain the following products by two lines of multiplication only. 
8. 825х729. 9. 3842x321. 


4, 7925x328. 
10. 392 х 366. 11. 526х848. 12. 734 4812. 


13. Obtain the product of 2356 by 125255 by three lines of 
multiplication. | | | 
14. Multiply 8273 by 147497 making only three partial multi- 


plications. 
Obtain the following products by the method of Art. 46. 


15. 725х5. 18. 329х 5. 17. 812x5. 18. 84x25. 


19. 729x25. 20. 92х25. 21. 98х125. 22. 125XI25. 
88. 207x125. 24. 112x99. 2b. 282x999. 26. 204x9999. 
97. 421x998. 28. 4268x980. 29. 827 х 9997, 
80. 739 х 50. 81. 371XI5. 82. 892 х 35. 
38. 709x75. 34. 304х165. 35. 780х75. 
фа, by the method of Art. 47, the square of 

86. 35. 37. 55. 88. 56. 89. 97. 
4O. 325. 4l. 465. 42. 779. 43. 896. 


C. А. 3 
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48. Division by factors. 
Ехатфіе 1. Divide 15792 by 48. Here 48=8х6, 
Process : 8) 15792 
DE ae 
329 quotient. 





Example 2. Divide 934 by 24. 


(А) . (В) 
4) 934 ы 4) 934 
6 ) 233...2 3) 233...2 
38...5 2 Y 702 
The quotient is 38. 2200460 38. 
The remainder = 5 groups of |Remainder=2+(2 x 4)- (1x 4% 3) 
4 units + 2 units = 204+ 2 —22. = 22. 


In all cases, 
The true remainder = 1st R+(2nd R x Ist dvr.) 
+(3rd Rx Ist дуг. x 2nd dvr.)+ etc. 


49. Abbreviated methods of Division, 


(1) To divide a number by 10, 100, 1000, ......... cut off опе, 
two, three, ......... ; figures from the right of the number ; the figures 
cut off will give the Remainder and the remaining figures the 
Quotient. Thus, when we divide 53274 by 100, the quotient is 
532, and the remainder is 74. 


(2) To divide by any number ending with ciphers, cut off the 
ciphers from the divisor and as many figures from the right of the 
dividend ; then divide the remaining figures of the dividend by the 
remaining figures of the divisor, and to the remainder annex fhe 
figures cut off from the dividend to get the total remainder. Thus, 

‘if we have to divide 3754 by 700, we divide 37 by 7, which gives 
5 as quotient and 2 as remainder ; the total remainder is 254. 


(3) To divide a number by 5, 15, 35 or 45, multiply the number 
by 2 and divide the result by 10, 30, 70 or 9o (by the above 
method); divide the remainder by 2 to get the true remainder, 
Thus to divide 78 by 5, we multiply 78 by 2, getting 156 as the 
result ; this divided by 10 gives 15 as quotient and 6 as remain- 
дег; the true remainder is 6+-20r 3. Hence 78 divided by 5 gives 
15 as quotient and 3 as remainder. 


(4) To divide a number by 25 or 75, multiply the number by 
4 and divide the result by 100 or 300 ; divide the remainder by 4 
to get the true remainder. 

(5) To divide a number by 125, multiply the number by 8 
and divide the result by 1000; divide the remainder by 8 to get tle 
true remainder, | 
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| EXAMPLES. 1... 


еее ——À 


In the following examples employ Short Division. 


1. 936-24. 2. 736--32. 3. 1890-45. 

4. 2856-42. Б. 3312--144. 6. 8274-25. 

7. 38920--72. 8. 23456-63. 9. 74829-99. 
10. 82034- 121. 11. 704568--240, 12. 824506--82, 
13. 123456473. 14. 987654480. 15. 888888+54, 

Divide by the method of Art. 49: 

16. 3894-10. 17. 3456-100. 18. 89345-1000. 
19. 82746-100. 20. 89346-1000, 21. 123456- 10000, 
22. 3892+ 30. 23. 7892 -- 50. 24. 98467-800. 


25. 73568-- 1900. 26. 7368094--16о00. 27. 9876544 - 12600. 
28. 3546932900. 29. 7689246-- 790. 30. 9234587 -- 3400, 


31. 378-5. 32. 4689- 5. 33. 1276-45. 
34. 7845+25. 35. 82769-25. 36. 137892--25. 
87. 93764--125. 38. 1537891125. 39. 3792--125. 
40. 374-15. 41. 789-2355. 42. 921-45. 
43. 1234-75. 44. 1394-65. 45. 9246735. 


59. The process of multiplication and subtraction may be 
combined in a question like the following : i 
Example. Subtract 7 times 347 from 3283. 
Mental process: | 7 times 7 is 49 ; 49 and 4 are 53; 3283 
carry 5 and 7 times 4 are 33; 33 and 5 are 38; 347 
carry 3 and 7 times 3 are 24 ; 24 and 8 are 32. 22229 
8: 
Note. The above method may be very advantageously Чэ 
ployed in the process of division. 
Example. Divide 8422 by 34, 


Here, by the method of the above example, 34 ) 8422 (247 
we пинир!у 34 by 2, subtract the product from 162 
84 and set down only the remainder 16; and “362 
50 од. “24 
EXAMPLES. 18. 
Subtract 
1. 329х3 from 4827. 2. 732х9 from 82170, 


8. 3798x6 from 894670. 4. 9378х7 from 369812. 
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5. 7304хї11 from 100000. 0. 369x12 from 89468. 
Add 
7. 389х4 to 39. 8. 894x9 to 786. 
9. 7345*12 to 3940. 10. 39874 to 329x 16. 
In the following examples use the method of Art. 50. 
ll. 3798+76. 12. 38875-- 329. 13. 82456 :- 729. 


14. 760820-- 378. 15. 3456789-- 3246. 16. 3450789- 3982. 


CASTING OUT THE NINES. 


51. The following method called “casting out the nines” 
15 frequently employed in testing the correctness of the result of 
multiplication. 

Divide the sum of the digits in the multiplicand by 9 and set 
down the remainder ; do the same thing with the multiplier ; mul- 
tipiy the two remainders together, divide the result бу 9, апа set 
down the remainder ; then tf the multiplication has been performed 
correctly, the last remainder will be the same as the remainder 
obtained by dividing the sum of the digits in the product by 9. 


Example. 186x4728742. 
| The sum of digits in 186-15 ; 15--9 gives rem. 6; 
4 the sum of digits іп 47=11; II —-9 gives rem. 2: 
mild 6 ami, 6х2=12; 12--9 gives rem. 3. 
3 Sum of digits in 8742-21 ; 214-9 gives rem, 8. 
pr. 
№. B. This test will fail if such a mistake has been committed, as 
does not affect the sum | of the digits of the product, or, increases ос 
decreases it by 9 or a multiple of 9. 


EXAMPLES. 19. 


Multiply, and test the result of multiplying 
1. 3756 by 738. 2. 8943 by 826. 3. 3789 by 989. 
4. 30804 by 3080. 5. 78093 by 8034. 6. 73980 by 3001. 
7. 39400 by 3900. 8. 803075 by 390. 9. 823794 by 8234. 


Біз. In a chain of operations of addition and subtraction the 
order of the operations is from left to right. Thus 8-5+4-2 
means that 515 to be subtracted from 8, then 4 is to be added tothe 
result, and then 2 is to be subtrected from the last result ut we 
shall get the same result if we subtract the sum of the ИедаНуе 
terms from the sum of the positive terms ; and this method is 
often more convenient. е 
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In a chain of operations of multiplication and division the order 
of the operations is from left to right. Thus 24x4--2 means that 
24 is to be multiplied by 4, and then the result is to be divided by 
2;24--4Х2 means that 24 is to be divided by 4, and then the 
result is to be multiplied by 2; and 24+4+2 means that 24 is to 
be divided by 4, and then the result is to be divided by 2. 


When an expression contains all (or some of) the signs +, —, 
x, +, the multiplication. and .diviggan.. аге.10...бе.шиатһеа before, 
additi 1 subtraction, Thus, in 7—6+2+5X3, 6 must be 
ivided Бу 2 before subtraction, and 5 must be multiplied by 6 
before addition. 


Example 1. 8--2х6--2--3:-4х6--2--3 
--244-2--3 
-12-3 
= 4, 


Examfle2. 7*2xX60+4—-12+6=7+12+4-2 
=7+3-2 
--10-2 
= 8, 
EXAMPLES. 19a. 
Find the value of each of the following expressions : 


1. 6x743. 2. 16--8х3. 3. 20-542. 
4. 1045X342. 5. 6х5--3х2. 6. 8х6--4-3, 
7. 7X3T5x2. 8. 10--2-3х2. 9. 8--2-6--3. 
10. 6x5-8+4, 11. 9+6--2—8. 12. 9—6--2+8. 
18. 12-4-3+7—2Х4. 14. 7x6-3x4-4x 5. 

15. 7x8x9-—12X3- 18. 16. 18-2-06-43414--2. 

17. 102-7х3+6?-- 33, 18. 828--18-100--:14-:23 


19. 630-49х3-2720--8-15-53хХ2422--2Х0. 
ВО. 204Х3--44030-7х2-1-4Х4Х9-2-47Х3. 


MISCELLANEOUS EXAMPLES. 20. 


1. What number must be added to 3452 to make 6000? 

2. What number must be taken from 3021 to leave 999? 

9. The sum of two numbers is 8920, and the smaller number 
is 509 ; what is the greater number ? 


4. The difference between two numbers is 379, and the greater 
gumber is 1000 ; what is the smaller ? 
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Б. The difference between two numbers is 79, and the smaller 
aumber is 709; what is the greater number ? 

6. What is the difference between the least number of five 
белгес апа the greatest number of three figures ? 

"7. 'The dividend is 3792. the quotient 12 and the remainder 
о ; find the divisor. 

8. What number multiplied by 304 will produce 3344 ? 

9. The divisor is 321, the quotient 11 and the remainder 260; 
find the dividend. 

10. What is the divisor when the dividend is 345, the remain- 
der 5 and the quotient 20 ? 

N. Find the sum of all the numbers of 3 digits, which you can 
form with the figures 3, 0, 4. 

19. Find the difference between the greatest and the least 
numbers of 4 digits, that you can form with the figures 3, 2, 7, 8. 

18. There are two numbers, of which the product is 7243491, 
and the greater number is 34007 ; find the difference between the 
two numbers. 

14. Find the sum of the products, two and two, of 369, 217 
and 648. 

15. How many times can 23 be subtracted from 920550, and 
what will be the final remainder ? 

18. The product of two numbers is 173432, and half of one of 
them is 163 ; what is the other ? 

17. The product of tvo numbers is 123904, and double of one 
of them is 1408 ; what is the other ? 

18. How many times in succession must 201 be added to 3166 
со make the final sum 10000? , 

19. How much must be added to the product of 75 and 83 to 
give the product of 75 and 85 ? How much must be subtracted to 
give the product of 74 and 83? 

20. How often does the sum of 3692 and 2769 contain their 
difference ? 

21. What number multiplied by 57 will give the same product 
as 185 multiplied by 309 ? 

22. In a division sum the divisor is 5 times and the quotient is 
6 times the remainder which is 73 ; what is the dividend ? 

23. 16 іп dividing a number by 105, the operation be per- 
formed by short division by employing factors 3, 5, 7 in succession, 
and the several remainders be 2, 4, 5, what is the complete 


remainder ? 


MISCELLANEOUS EXAMPLES 39 


24. If when a number is divided continuously by 7, 8and 9 the 
remainders are 5, 3 and 6 respectively, what would be the remain- 
der if the same number were divided by the continued product of 
7,8 and 9? 

25. The quotient is 702, the remainder is 24, and the divisor 7 
more than the sum of both ; what is the dividend ? 

26. The sum of two numbers is 205, and one of them exceeds 
the other by 7 ; what are the numbers? 

27. Yourageis I2 years ; your brother's age is I9 years ; 
what will be your brother's age when you are 16 years old? 

28. Find the sum of three numbers, the first of which is made 
up of 3008 and 78904, the second of which exceeds the first Бу 1740; 
and the third exceeds the difference of the other two by 7809. 

29. There are two numbers ; the less is 94567, and the other 
exceeds it by 327 ; what is their sum ? 

ЗО. Ihave 3200 rupees in cash, 75000 rupees in Government 
promissory notes ; | owe 3525 rupees to A and 25 rupees less to 8: 
how much am I worth ? 

81. The sum of two numbers is 720, the less is 57; what is 
the" difference ? 

o2. What number must be subtracted from the product of 329 
and 412 to make it equal to their sum ? 

33, A man sold 260 mangoes at 2 pice each, and 50 oranges 
at the rate of two for a pice ; how many pice did he get in all ? 

84. Obtain the product of 3749 Бу 216636 by three lines of 
multiplication. 

35, Multiply 7384 by 42428 in three lines. 

36. IfI had 300 rupees more, I could have paid a debt of 750 
rupees and have 25 rupees over ; how much have I ? 

37. Ina game of cricket А, 8 and C together score 134 runs; 
В and C together score 76 runs ; and A and C together score 100 
runs ; find the number of runs scored by each. 

38. A and В together have 79 rupees, С has 49 rupees less 
than what А and В together have, and В has 9 rupees more than 
С; find what each has. 

39. I bought a dog for 25 rupees, a cat for 15 rupees less, and 
a horse for 30 rupees more than twice the price of the cat and dog ; 
how much did I spend in all? 

40. A man, after selling oranges to three purchasers, found 
that he had a rupee worth left ; if he had sold 5 more oranges to 
each purchaser he would have only 3 left : at what rate per rupee 
did he sell the oranges ? 
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41. Acistern has two pipes attached to it; by one of the 
pipes 24 seers of water enter into the cistern per minute, and by 
the other 14 seers go out in the same time : how much water will 
there be in the cistern if both the pipes are left open for 6 minutes ? 
Also find how much the cistern holds if the empty cistern be 
filled in то minutes when both the pipes are open. 


42. A gentleman's monthly income amounts to 250 rupees; 
and his monthly expenses amount to 175 rupees ; how much will 
he be able to save at the end of 2 years? [А year=12 months.) 


48. A man's age is 59 years ; his brother is 7 years older than 
he, and his sister 12 years younger than his brother : what was the 
man's age when his sister was born ? 


44. A man was 30 years old when his eldest son was born ; 
how old will his son be when he is 40 years old, and what will be 
the man's age when the son is 40 years old ? 

45. Find a number such that if it be added 12 times to бо the 
sum will be 780. 

40. The distance from Calcutta to Goalundo is 152 miles; a 
train starts from Calcutta at 7 A.M., and runs towards Goalundo at 
the rate of 19 miles an hour : at what o'clock will it arr ve there ? 
22 Take any number, subtract from it the sum of its. аці ; 

e result will be divisible by 9 without remainder. 

48. If any number and the sum of its digits be each divided 
by 9, the remainders will be equal. 

40. Take any number, multiply it by 2, add 16 to the product, 
divide the sum by 2, subtract the original number from the quo- 
tient ; the remainder will be 8. 

50. The product of any three consecutive numbers is divisible 
by 6 without remainder. 


VIII. MEASURES OF MONEY AND REDUCTION. 


59. In practice it is found convenient to use large units for 
measuring large quantities, and small units for measuring small 
quantities. Thus, we say that the price of a table is 20 rupees ; 
the price of a book is 10 annas ; the price of a toy is 5 pice. 


A list of the relative magnitudes of the various units used for 
the measurement of quantities of the same kind is called a Table. 


53. English Money Table. 
4 Farthings (g.) make I Penny (14.). - 
I2 Pence за I Shilling (15. ог 1/5. 
20 Shillings sis I Pound or Sovereign (£1). 


2 Shillings=1 Florin. 5 Shillings=1 Crown. 
21 Shillings==1 Guinea. 27 Shillings=1 Moidore. ,, 
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Note. 1,2 and 3 farthings are usually indicated Бу фа, 44. 
and 34, respectively. 

The following coins are now in circulation in England : 

Copper coins :—a farthing, а half-penny, a penny. 

Silver coins :—a threepenny piece, a fourpenny piece (or 27080) 
а sixpence (or 265227), а shilling, a florin, a half-crown, a crown. 

Gold coins :—a half-sovereign, a sovereign. 

The following gold coins are now obsolete but were in circula- 
tion at various periods in England :—a noble (6s. 84), an angel 
(105.), a half-guinea (тоз. 64.), a mark or merk (135. 44.), a guinea 
(213.), a carolus (235.), a jacobus (255.), a moidore (27;.). 


The standard of gold coin in England is 22 parts of pure gold 
and 2 parts of copper, melted together. Each ofthese 24 parts is 
called а carat. Pure gold is said to be 24 carats fne and standard 
gold 22 carats fine. From a pound Troy of standard gold there are 
coined 4623 sovereigns, ог £46. 14s. 6d. The standard of silver 
coin is 37 parts of pure silver and 3 parts of copper. From a pound 
Troy of standard silver there are coined 66 sAz//2negs. In copper coin- 
age 24 pennies are coined from one pound Avoirdupois of copper. 

Gold coinage is the standard in England. Silver coinage is not 
а legal tender for more than 405., nor is copper coinage for more 
than 124. 


54. Indian Money Table. 
3 Pies (2.) make I Pice. . 
4 Pice or 12 Pies ... I Аппа (1а.). 
16 Annas is I Rupee (Ві). 
I5 Rupees 33 I Pound or Sovereign (£1), 


A gold Моди» is a gold coin whose weight is equal to that of a 
rupee, Its value in silver money is variable. In paying Doctors’ 
fees a gold mohur means R16, and in paying Lawyers’ fees, R17. 

I5 Sicca Rupees = 16 Current Rupees. 
тоо Raes of Bombay = A quarter-rupee. 
тоо Cents of Ceylon = 1 Rupee. 

A Pagoda of Madras = R3. да. 

Copper coins :—a pie, a half-pice, a pice, a double-pice. 

Nickel coins :—an anna piece, a two-anna piece. 

Silver coins :—a two-anna piece, а four-anna piece or quarter- 
«upee, an eight-anna piece or half-rupee, a rupee. 

Gold coins :—a gold mohur, a sovereign, a half-sovereign. 

The standard of gold or silver coin in India is 11 parts of pure 
gold or silver and 1 part of alloy. The weight of a rupee or of a gold 
mohur# 180 grains Troy. А double-pice weighs 200 grains Troy. 
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Gold coinage (except the Sovereign) is not а /ega/ tender in 
India ; the rupee and half-rupee are /ega/ fender for any ато. 
other silver coins and the nickel and copper coins being a /ера/ 
fender for the fractions of a rupee only. 

The British Sovereign (=RI5) is now in circulation in India, 
15. == 12а. ; 14. =1а. ; Ig. — I pice ; RI=1s. 44. 

[n keeping accounts in Bengali the following Table is in com- 
mon use ; 


4 Cowrles make 1 Ganda. 

5 Gandas ... Г Buri, Paisa or Pice. 

4 Buris ог 20 Gandas... т Pan or Anna. 

4 Pans ... І Chouk or Quarter-rupee. 
4 Chouks I Kahan or Rupee. 


One Cowry=3 И poe Tals=7 Dwipsz9 Dantis 
«27 Jabs=8o Tils. 
The following Table gives the sub-divisions of a pice, as used in 
Behar, United Provinces and the Punjab : 
2 Addhis  - 1 Damri ; 2 Damris == 1 Chidam ; 
2 Chidams = І Adhela ; 2 Adhelas=: т Paisa or Pice. 


REDUCTION. 


55. <A quantity expressed by means of a single unit is called a 
simple quantity. A quantity expressed by means of more than 
one unit 15 called a compound quantity. Thus, R7 is a simple 
quantity ; R3. да. 35. is a compound quantity. 

Reduction is the process by which we express (1) a simple or 
а compound quantity in terms of a lower unit, or (2) a simple 
quantity in terms of higher units. 


56. | I. DESCENDING REDUCTION. 
Example ı. Reduce R34. 7a. 62. to pies. 
Since Кі == 162., R34 (34 X 16)a. = 544a. 


R34. 7a. = 544a. + 70. = 5514. 
Again, since 14. = 12%., 551a. :2(551 X 12). 66125. 
25 R34. 7а. 62. == 66122. + 62. =66182. Ans. 
In practice the operations of multiplication and addition are: 
combined, and the process stands thus : 


R. а. $. 
34 . 7 . 6 
16 
5514. 
12 


66182. Ans. 
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Ехатђіе 2. Reduce £3. 75. 434. to farthings, 
Process : >. 5. 4. 
3.7. 4 
20 
675. 
_1@ 
8084. 


E 2 
32349. Ans. 


EXAMPLES. 21. 


Reduce to annas : 


l. R39. 2. Биол. 9. R7238. 4. R3698. 
5. Е7. да. 6. R23. 4a. 7. 3837. 12а. 8. Вісі. да. 
Reduce to pies : 
9. R309. 10. Будо. ll. R3402. 
12. Боді. 9а. 18. Віг2. тоа. 14. R704. 13a. 


15. R27. ол. 32. 16. R39. 12а. 02. 17. R67. 15а. 112. 
Reduce (1) to pice and (ii) to pies : 

18. R3. од. 2 pice. 19. R7. 13а. 1 fice. 20. Rog. 14а. 3 pice. 
Reduce 


21. 33705 to half-rupees. 22. R408 to quarter-rupees. 

23. R78. тда. totwo-anna pieces. 24. R3. 2а. to double-pice. 

26. R30. 7а. to half-pice. 26. R7. 8а. 62. to pice. 
Reduce to shillings : 

27. £720. 28. £240. 29. £709. 80. £305. 


81. £20. 55. 32. £26. 125. 33, £30178. 34. £35. 191. 
Reduce to pence : 


35. £35. 86. £670. 3". £7020. 

88. £45. 115. 39. £50. 135. 40. £76. 155. 

41. £3. 125. ба. 42. £9. оғ. tod. 43. £7. 165. па 
Reduce to farthings : | 

44. £1000. 45. £305. 175. 46. £7. 125. 9a. 


47. £3.75. 344. 48. £7. ог. 934. 49. £2. 165. ојл. 
Reduce (i) to crowns, (ii) to sixpences and (iii) to fourpences : 
50. £9.55. 51. Хто. 102. 52. £15. 155. 
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Reduce 

53. £42.75.6d.tohalf-crowns. 54. £3.35. 94. to threepences. 

55. Зоо half-crowns to farthings. 56. 56 guineas to half-pence. 

57. Ifthe price of an orange be one pice, how many can you 
buy for Rr. да. ? 

B8. A debt of Z2. 75. 75d. is to be paid in farthings ; how many 
will be required ? 

59. How many one-anna books can be bought with R7. 13a. ? 

60. Forhow many children can a treat be provided with 
&13. іга. at 44. a head ? 

61. I gave away £1. 135. to a number of beggars, giving a 
penny to each ; how many beggars were there ? 


57. IIl. ASCENDING REDUCTION. 


Example 1. Reduce 1995 pies to В. a. 2. 
Process : 12 ) 19952. 
16 ) 1662. + 35. rem. 
Rio. + ба. rem. 
Answer. Вто, ба. 32. 


Example з. Reduce 15723 farthings to £. s. d. 
Process : 4 ) 157237. 


12 ) 39304. + 32. тет. 
20) 3275. +64. теш, 
216 +75. rem. 


Answer. £16. 75. 634. 





EXAMPLES. 99. 
Reduce to В. a. 5. : 


i. 10000265 2. 30793 pies. 3. 77777 fies. 

4. 3948 pies. 5. 7823 pies. 6. 11111268. 

7. 30303 fies. 8. 47474 pies. 9. 10001 pies. 
10. 1000 fice. ll. 3785 pice. 12. 3082 їе. 


13. 7082 Aalf ice. 14. 8936 half-pice. 15. 3840 doudle-fice. 
Reduce to Z. s. d. : 

16. 376 pence. 17. 7023 pence. 18. 8920 pence. 

19. 1000 farthings. 20. 10008 farthings. 21. 3333 farthings. 

22. 8040 farthings. 23. 7929 farthings. 24. 4408 farifings, 
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25. 379 half-pence. 26. 3940 threepences. 27. 27 guineas. 
28. 390 half-crowns. 29. 396 sexpences. 80. 30 moidores 


31, I paid one pice to each of 960 beggars ; how many rupees 
did I spend ? 


32. How much money will be required to buy 300 quarter-anna 
post cards ? 


33. If you buy 720 oranges at one farthing each, how many 
shillings shall you have to pay to the fruit-seller ? 


IX. COMPOUND ADDITION. 


58. The following example will illustrate the method of add- 
ing together compound quantities. 


Example. Add together £3. 75. 434., £8. 25. 724., £9. 19s. 014. 
and Z2. 125. 8344. 


We first add the farthings, and we find that 5. $. d. 
there are 7 farthings ; and this being equivalent 3.7.4 
to 14.+30., we place 2 under the column of 8. 2.7 
farthings and carry Id. Next we add the pence, 9.19. 
and we find that there are (with 14. carried) 2.12. 8% 
29 pence, and this being equivalent to 25.+ 54, £24 . 2. 52 Ans, 
we place 5 under the column of pence and carry 
2s. And soon. 


EXAMPLES. 93. 








a. pice. a. pice. a. pice. a. pice, 
г: З 3x2 2. . 3 3. 12 . 3 4 13 . 2 
7 «3 12 . I 7 . I 105. 3 
9.2 14. 2 I3 2 9.0 
6 . 3 Io e 3 їз. 3 8 I 
a. 2. а. 2. а. 2. а. $. 
5 о. 9 6. 12.10 7 7.6 8. 8 . 3 
IO . 4 7 « 7 12 7 9 . II 
7 . о II . II I4 . IO 15 . 7 
13 . II 14 . 8 13 . 4 12 9 
R. a. 2 R. a. f. R. a. | 
9. о.12.3 10, 12.13.3 Ц. 22.12. 3 
Iga 71 7.12.9 33.13. 8 
9. 0.2 20. 8.7 14.14. 0 
10. 2.3 31. 14. 3 3- 9. 2 
8. 7.0 12.12.0 7. 7.11 
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Le з. а Ж. 5. а 5. 5. а 
24. 392. 8.31 25. 9 .12.0 26. 346.19. 3 
76. 9.9 2 46.12. 4 
1396. 7. 84 384 . 17.7 39.13. 6 
300.13. 2 4782 6.2 4. 8. 7 
39.19. I$ 400 . I9 3 9.12. 0 
42212143 02 .13.4 I3 . I4. 4 
7892 . 10 . 42 4 6.64 5.12. ol 
Х. з. а. 5 d. 4. 5. а 
27 3. 4. 5% 28. зоо. І. ol 29. 432. 9. 9 
13 . I4 . IO 29. 5. 3 73.12. 
$27.19. 7 3I. 7. 2 820 . I3. о 
12.13. 3 4.13. 5 70. 14. 
к. ecu) 5.15. 7 8.15. 2 
8. 9. 6 6.19. 9 9.16. 3i 
5.12. oi 81. 12. 11$ I2. 17. 4 
300 .15.104 390. II. of 329.18. 7$ 


X. COMPOUND SUBTRACTION. 


59. The method of subtracting one compound quantity from 
&nother is as follows : 


Example. Subtract R7. да. 65. from RI2. 3а. 92. 
Here we have to find the quantity which 


being added to R7. 9a. 62. makes up В. а. É. 
R12. 3а. 09. We see that 62.482.--05.: 12 . 3 . 9 
we therefore put down Sunder thecolumn 7 . 9 . 6 
of pies. Next, 9a.--10a.— 194. 61 +3а.; R4 .10 . 3 Ans, 


we put down 10 under the column of annas 

and carry*R1 for adding tothe rupees of the subtrahend ; now, 
Ви (carried)-- R7 - БА = R12 ; and we place 4 under the column 
‘of rupees, 


EXAMPLES. 44. 


Subtract 
R7. 9a. 2 pice from Ь13. 12a. 3 pice. 
R28. 12a. 3 fice from R30. да. 2 pice. 
R3. да. 1 fice from R13. 4а. 4. R9. 7а. 65, from R13. За, 35. 
R39. 132a. 92. from R79. 12a. 65. 
R3. 7a. 85. from R13. 7. Ri3. 124. 75. from R29. 
. R14. 144. 3$. from RIS. 12a. 9. R69. 15a. 22, from R80, 8a, 


гы 


D d m £o 
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10. Ror. 12a. 112. from Вібо. oa. 75. 
11. 8726. 158. 5). from Riooo. 134. 42. 
12. Боб. 104. 3). from Віто. oa. Of. 
13. Z7. 175. 94. from £13. 75. 44. 
14. £13. 165. 734. from £27. 125. 414. 
15. £45. 195. 1134. {тот £66. 185. 834.16. £7. 75. 73а. from іс, 
17. £13. 135. 834. бот £15. 175. оба. 
18. £37.75. 64а. from £49. os. 34. 
19. £96. 45. 1034. from £104. os. okd. 
20. £102. 195. 1144. from £105. 75. 014. 
21. £67. 115. 414. from £98. 65. 244. 
22. £98. 185. 434. from £908. 55. 214. 
23. £275. 155. 534. from £743. 0s. 43 
24. £492. 185. 834. from £611. 175. 24d. 


XI. COMPOUND MULTIPLICATION. 


60. Compound Multiplication isa short method of finding 
the sum of a certain number of repetitions of a given compound: 
quantity. 


The process is as follows : 


Example. Multiply R5. 12a. 49. by 7, and by 35. 


7 times 4f. = 285. —:2a. + Af. ; set down R. а. 2. 
4 апд carry 2. 7 times 124.--84а.) which $.12. 4 
with 2a. carried = 86a. = В, 5+6a.; set 7 


down б and carry 5. 7 times R5= R35; : R40. 6. 4 Ans. 
this with R5 carried gives R40; and 
setting down this, the required product is R4o. ба. 42. % 


Note. То multiply by 35 we multiply first by 7 and the pro 
duct by 5. 
EXAMPLES. 25. 
Multiply 
1. R3. 8a. 3 pice by 3; 5, 7. 2. Ro. 12а. 6f. by 5,7,9. 
3. R39. 14а. 112. by 11, 13, 16. 4. £29. 185. 94. by 3,7; 9. 
5. £37. 155. 434. by 6, 8, 13. 6. Хдо. 75. 10%4. by 5, 9, 12. 


[In the following examples use the method of multiplication by 
factors.] 


7. В2. да. 2 pice by 21, 32,25. 8. R39. 12a. of. by 56, 99, 100, 
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9. R48. Іза. 92. by 125; 121, 144. 
10. £34. 165. 334. by 81, 64, 800. 

11. £48. 13s. 034. by 99, 72, 420. 

Find the value of 

12. 9 things at за. 42. each. 13. 56 things at Вэ. да. each. 
14. 81 things at 25. 64. each. 15. оо things at 75. 634, each. 
16. 1000 yards of broadcloth at R5. 7a. 62. per yard. 
17. 700 copies of a book at 75. 7&4. each. 
18. 3000 maunds of wheat at R3. ба. 62. per таппа. 


61. When the multiplier is a lar rge number and cannot be split 
ap into factors, the following method should be used. 


Example. Multiply R12. 8а. 79. by 473. 


Process : R. a. f. 
ІЗ. 04 У 
10 
125.5 . IO 
IO 
1253.10. 4 
4 
5014. 9. 5. product by 400. 
Multiplying 3rd line by 7, 877. 8. ier “Зак:270: 
Multiplying 1st line by 3, ___37. З . р Ves! аны 23 
Adding last 3 results, 65929 . . II product by 47$. 
EXAMPLES. 26. 
Multiply 
R3. да. 2 Dice by 23, 37. 2. R7. 12a. 95. by 37, 47. 


R3. 13a. б). by 421, 704. 4. R2. 12a. 30. by 2175, 3070, 
54. 75. 64. by 511, 112. 6. £3. 95. 334. by 3684, 1237. 
£6. тїз. 014. by 753, 829. 8. £7.05. 144, by 1111, 1231. 


A gentleman spends R7. 8a. 9р. every day ; how much does 
he spend i in a year of 365 days ? 


10. Find the cost of 503 maunds of rice at R3. да. 32. per таппа, 


тя 


ХИ. COMPOUND DIVISION. 


62. The process of dividing a compound quantity by an 
abstract number, that is, of dividing it into a given number of equal 
parts, is as follows ; 


C. A. 4 


5o ARITHMETIC 


Example 1. Divide R138. За. 3%. by 29. 


В. a. 2. 
138-29 gives R4 as quo- 29) 138.3. 3( R4. 
tient апа H22 as remainder ; IIÓ 
this remainder, together with 22 
За. = 3554. : I6 
. 355a.+29 gives 124. as quo- 29 ) 355 ( 12a. 
tient and 7a. as remainder ; 29 
this ее together with “ы; 
36. = 872. : 58 
872.--29 gives 3). аз quo- 27 
tient and no remainder. I2 
Hence the quotient is R4. 29 ) 87 ( 3). 
І2а. 32. 87 


.. The quotient is R4. 12a, 3%. 


EXAMPLES. 27%. 


Divide 
1. B72. за. 3 pice by 23. 2. R286. 11a. І pice by 59. 
3. R455.14a. 72. Бу бі. 4. В550. гда. 46. by 79. 
Б. 31025. ба. 80. by 80. 6. R583. ба. 62. by 98. 
7. R4981. 10a. 36. by 325. 8. R5049. 12а. 55. Бу 499. 
9. 597. 95. од Бу 29. 10. 420. 65. 14. Бу 52. 
11. £1279. 135. 834, by 23. 12. 44476. 75. 714. by 83. 
13. £946. 175. 144. by 279. 14. £860. os. 734. Бу 365. 
In the го following examples use the method of Short Division, 
15. Віз. 152. 85.2. 16. R225. 13а. 85. 2-4. 
17. R728. 14a. 6f.+ 5. 18. Ri1007. тоа. 22.--7. 
19. R329. 114. 42.--8. 20. R1243. 96.9. 
21. £29. 75. 63a. -~+ 3. 22. £333. 195. 3d. 4-6. 
23. 5378. 165. 10d. —- 8. 24. £3781. os. 91d. 4-9. 


Employ the method of Division by Factors in the 6 following 
examples. 


25. R27. 10a,+24. 26. 3160. ол. 35. 49. 
27. R323. 2а. 86.+ 56. 28. R683. 2а. 6f.+54. ~ 
29. £3522. 15. 74.--28. 30. £543. I15. 2-42. 


91. The price of 140 quires of paper is 852. 134. ; find the 
price of one quire. 
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32. If 55 copies of a book are sold for R34. ба.) what is the 
price of a single copy ? 


38. Ifthe cost of 2880 articles be R480, what is the cost of 
one article ? 


84. A man's wages for 30 days are 25. 55. ; what does he earn 
per day? 


Note. When the divisor is 10, 100, 1000;........., the following 
method should be used. 


Example 2. Divide R1345. 13а. 42. by тоо. 


The division in each step is В. а. f. 
effected by cutting off the two 100) 1345. 13. 4 (R13. 7a. 4f. Ans. 
figures from the right; the 16 
figures cut off give the re- a. 7.33 
mainder and the remaining "12 
figures give the quotient. 
[See Art. 49, (1). ] 2. 490 


EXAMPLES. 28. 








Divide 
1. R135. 12a. 6р. by Io. 2. R376. 2a. 45. Бу Io. 
8. R279. Ila. by тоо. 4. 1245. 13a. 49. by тоо. 
Б. R4067. 11a. 42. by тоо. 6. Ббїоо, 8а. 45. by тоо. 
М. R203. 2a. by 1000. 8. R2135. ба. 8). by 1000. 
9. £438. 65. За. by Io. 10. £227. 165. 84. by то, 
М1. £511.25. 114. by 100, 12. £3007. 55. 104, by 1000. 


Example 3. Divide Во). 2a. 90. into 31 equal parts. 
В. а. P. 
31)97.2.9( 83. 
93 


4 
16 

31 ) 66 (2a. 
62 


4 
I2 


31 ) 57 (1£. 
ЗІ 
26 


Неге we have a remainder (264.) after division, and we observe 
that if the quotient, 83. 24. 12. be multiplied by the divisor the 
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product will be less than the dividend by 262. ; again, if R3. 2a. 29. 
be multiplied by the divisor the product will be greater than 
the dividend by (31 — 26%. er 52. The last therefore is nearest to 
the correct result. Hence to the nearest pie the resuk is 
R3. 22. 27. 


RULE. When there is а remainder after division, the quotient 
or the quotient increased by 1). is the result correct to the nearest 
pie, according as the divisor is greater or less than 720226 the number 
of pies in the remainder. Ifthe divisor is equal to twice that num- 
ber, both the results are equally correct. 


EXAMPLES. 29. 


Find, to the nearest pie, the result of dividing 


1. R35. 7а. 82. Бу 7. 2. R49. 12а. 3). by Io 
3. R67. 13a. 112. Ъул. 4. R327.8a.65. | Бу тоо, 
5. R427. 10a. 7$. by 56. 6. R394. па. 22. by тоо. 
7. R727. 15а. 10). by 67. 8. R923. 14а. by 100; 
Find, to the nearest farthing, the result of dividing 
9. £27. 175. 934. by 5. 10. £42. 185. 384. Бу Io. 
11. £333. 195. 444. Бу 29. 12. £498. 155. оба. by тоо, 
18. £557. 165. 1114. Бу 210. 14. £876. 125. by 300. 
Divide 
15. R4912. За. 8. Бу 24. 16. R7895. да. 55. by 55. 
17. R47892 by 731. 18. 898765. да. 15. by 1000; 
19. 47829 by 539. 20. £85632. 105. 104. by 670, 


63. To divide a compound quantity by another of the same 
kind, that is, to find how many times the latter is contained in the 
former, we proceed as in the following example : 


Example. How many times is RI. 2а. 32. contained im 
R26. за. 95. ? 


We reduce the compound quantities to the same expressed lowest 
denomination, and then proceed as in Simple Division. 


RI. 2a. 32. — 2102. ; R26. за. 95.9 50372. 
Now 5037 3-219723. 
2 Ri. 2a. 35. is contained in R26. за. 95., 23 times. 


Note. The method of Art.'62 is called partition and the 
above method is called quotition. 
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EXAMPLES. 30. 

How many times is 
1. Від. 7а. 35. contained in R139. га. 3%. ? 
2. R20.12a.65. ... 2. ... Ёт. 11a. 6p. i 
3. 853. 10а. QP. ... ... .. R1288. 24. 1 
4. £430.75.3bd. 2. .4 .44637. 135. 144.1 
5. 417.125.444.... .. ... 4086. 145. 24.2 
Find the quotient and remainder in the division of 

R211. 15a. тод. by R7. 7a. 72. 

R376. 8а. 76. by R17. 12а. 32. 

R304. 15a. 95. by R7. 8а. 95. 

#784. 175. 114, by £23. 195. 234. 
10. £976 by £9. 95. 944. 


1l. Divide R994. 13a. 32. into equal parts, each of which is 
equal to R17. 72a. 3). 


12. Divide 4286. 35. 24 into parts, each equal to Zr. 115, 124. 
13. How many maunds of flour, at R4. За. 32. per таппа, can 
be bought for R1354. Іа. ? 


14. How many rupees of 15, 44d. each are equivalent to 
£235. 105. gd. ? | 


15. А servant whose pay for a day is 2a. 67., is fined 95. if he 
comes in late, and at the end of 20 days he receives R2. 12a. 9p. ; 
how often was he late ? 


16. Multiply R18957. 134. by R189. да. 32.; and divide the 
same sum by the same sum. Shew that one of these operations 
is absurd and impossible, and perform the other. 


SAND 


- 


Xll]. MEASURES OF WEIGHT. 


64. English Jewellers’ or Troy Weight. 
(Chiefly used for weighing gold, silver and jewels.) 


24 Grains (gr.) make 1 Pennyweight (1 dwt.). 
20 Pennyweights ... I Ounce (1 02.). 
I2 Ounces gi I Pound (1 №.). 


So that a Pound Troy = 5760 Grains. 


Diamonds, and other precious stones are weighed by carats, 
each Carat wéighing about 31 grains. 
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EXAMPLES. 31. 
Reduce to grains : 
1. 207 Ib. 2. 291b.8 oz. 8. 31b.90z. 13 dwt. 15 gr. 
4. 281b. 7 0z. 15 dwt. Б. 551b. 6 ог. 9 dwt. 6. 7 Ib. 3 07. 4 dwt. 9 gt 
Reduce to lb., etc. : 
7. 7845gr. 8. 8923gr. 9. 57892gr. 10. 100000 вт, 


Addition. 
oz. dwt. gr. oz. dwt. gr. lb. oz. dwt. gr. 
li. 2527 12. ІІ.13.21 18. 3.10.7. 9 
9.12. 9. 2. I9 JR ad 
7. а 8.17.13 Ta 794 
61 3.2 6.15. 4 8. 9.3.1. 13 


14, Subtract 5 oz. 16 dwt. 14 gr. from 6 oz. 13 dwt. 12 gr. 
15. Subtract 7 lb. 9 oz. 8 dwt. 20 gr. from 10 lb. 4 oz. 3 dwt. 4 gr. 
16. Multiply 3 oz. 5 dwt. 16 gr. by 5, 32, 427. 


17. Divide 151b. ІІ oz. 13 dwt. 8gr. by 23, and by 9 oz. 
11 dwt. 16 gr. 


18. Find the weight of 24 gold necklaces each weighing 2 oz. 
7 dwt. 12 gr. 


19. If64 gold rings of equal weight are made of І lb. of gold, 
find the weight of each. 


20. How many gold rings, each weighing 7 dwt. 12 gr., can be 
made out of 1 lb. o oz. 15 dwt. of gold ? 


65. English Standard or Avoirdupois Weight. 
I6 Drams (dr.) make 1 Ounce (I oz.). 


16 Ounces .. I Pound (1 d : 
28 Pounds e. І Quarter (І 
4 Quarters TE: наван ям (1 cwt.). 


20 Hundredweights ... 1 Ton (1 ton). 


A stone (st.) ша  IA]b. 

A Pound Avoir. = 7000 Grains Troy. 
A stone of butchers meat = 81b. А cental of corn = 100 lb. 
А sack of coals = 2cwt. A peck of flour= 14 lb, 
A barrel: of flour = 106 1Ь. A sack of flour=280 Ib. 
A barrel of gunpowder =  1001b. A pack of wool=240 lb, 
A pocket of hops = 168 lb. А quartern loaf = 4 lb, 


EXAMPLES. 32. 
Reduce to drams : 


1. 7 tons 13 cwt, 2. 2tons2cwt. 2 qr. 
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8. 3tons 9 cwt. 3 qr. 21 lb. 9 oz. 4. 9tons 7 cwt. 

b. 2tons 5 cwt. I qr. 6. 2cwt. 3qr. 201b. 1102. I2 dr. 
Reduce to tons, etc. : 

7. 999999 dr. 8. 123456 dr. 9. goooogr. 10. І billion gr. 


Addition. 
ib. 02. dr. qr. 1Ь. 02. tons cwt. qr. Ib. 
ll 7. 7. 10 12. 13.21 . 3 18. 1 .16 .3. 19 
Оз Gis 27 De SS 2 2» без 20 
12.15. 6 8.10.8 12.0. 25 
3.12. 12 (5,272,522 3 7 xb 5edbw. 
4.4. 3 21. 3.4 4.7.2.9 


e тю e e rt m a t 


14. Subtract 7 Ib. 8 oz. 9 dr. from 10 lb. 12 oz. 15 dr. 


15. Subtract 2 tons 13 cwt. 3 qr. 12 lb. from 9 tons 2 cwt. 
2 дг. 21. ` 


18. Multiply 7 cwt. 3 qr. 12 Ib. 9 oz. 2 dr. by 7, 88, 329. 


17. Divide 2 tons 10 cwt. 2 qr. 81b. І oz. by 29, and by t1 Ib. 
5 Oz. 4 dr. 


18. Find the weight of 625 iron balls, each weighing 7 lb. 8 oz. 


19. The total weight of 56 bales of cotton is 7 tons І cwt. ; 
what is the weight of each bale ? 


20. How many pick-axes, each weighing 41Ъ. 6 oz, can be 
made froin I ton то cwt. of iron ? 


21. Which is heavier, a pound of gold or a pound of feathers ? 
22. How many pounds Troy are equal to 144 pounds Avoir. ? 


66. Indian Bazar Weight. 
4 Sikis make І Tola. 
5 Sikis .. 1I Kancha (Powa-chatak) 
4 Kanchas or 5 Tolas .. 1 Chatak(I1 ch.) 
I6 Chataks T I Seer. 
40 Seers I Maund (1 md.). 


4 Chataks=1 Powa. 4 Powas=1 Seer, 
5 Seers=1 Punshury. 8 Punshuries- 1 Maund. 

The weight of a rupee is called a tola. The standard seer 
= 80 tolas. | 

А tola=180 grains Troy. One maund of Bazar weight = 100 lb. 
Troyz824]b. Avoir. 35 Seersz72]b. Avoir. т1Ъ. Avoir.+the 
weight of a double-pice (200 gr.)==half a seer. 3 Factory maunds 
=2 cwt. 49 Bazar maunds = 36 cwt. = 54 Factory аца 
e» I md. 14 seers 74 ch. 
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EXAMPLES. 33. 
Reduce (i) to kanchas, (ii) to tolas : 


1. 3 md. 7 seers 3 ch. 2. 2 md. 20 seers 12 ch. 
3. І md. 34 seers 15 ch. 4. 2 md. 16 seers 2 powas. 
6. 35 seers 3 powas. 6. 2 md. 6 punshuries. 
Reduce to md., etc. : 
7. 4664 kanchas. 8. 3335 kanchas, 
9. 39855 tolas. 10. 100000 tolas. 
Addition. 
md. seers ch. md. seers ch. md. seers ch. kanchas 
11, 3, 8. 3 № 13,22. 7 1 3. 3. 7. I1 
8.12. 7 7. 36 . 13 37.12. 8. 2 
2.29. 15 12.21. 8 8.29. 9.1 
9.30. 3 4.32. 9 20.36.13. 3 
Te wl 24 204 2 Ta hewn 194.2 


14. Subtract 3 md. 29 seers 7 ch. from 8 md. 17 seers 4 ch. 

15. Subtract2 md. 37 seers 12 ch. 2 kanchas from 10 md. 
29 seers 7 ch. 

16. Multiply 5 seers 10 ch. 3 kanchas by 0, 42, 2153. 

17. Divide 71 md. 11 seers 9 ch. by 73, and by 2 md. 34 seers 
I ch. 

18. Find the weight of 273 bags of rice, each bag weighing 
2 md. 7 seers 3 ch. 

18. If 44 bottles of equal size hold г md. 5 seers 6 ch. of ink, 
how much does one bottle hold ? 

20. 657 md. of flour are to be packed into bags holding 1 md, 
г seer I ch. each ; how many bags will be required ? 

21. How many grains of gold are there ina plate weighing 
г seer 5 ch. ? 


22. If 3 chataks of gold be made into T equal rings, how 
many grains will each ring weigh ? 


63. Madras Local Weight. 
3 Tolas make т Pollum. 
8 Pollums e 1 Seer. 
5 Seers or 40 Pollums ... I Мі.” 
Viss .. Г Maund. 
20 Maunds .. І Candy or Barum. 


A Madras maund =25 Ib, Avoir. 
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EXAMPLES. 34. 
Reduce to tolas : 


1. 6 pollums 2 tolas. 2. 2 md. 3 viss. 
3. 3 та. 7 viss 4 seers. 4. 7 md. 3 seers. 
6. 2 candies 7 md. 0. 3candies I5 md. 5 viss. 


Reduce to candies, etc. : 
7. 4281 seers. 8. 5182 pollums. 8. 70000 tolas. 10. 92576 tolas, 


Addition. 
seers poll. tolas md. viss seers can. md. viss poll. 
ЧІ. 337,2 12. 7.5.3 18. 7.15.5. 
1.6.1 8.3.2 16.7. 12 
4.5.2 9.6.4 21. 9.2.23 
2. 0. I 2:577 ST 56. 3.0. 36 


14, Subtract 3 md. 3 viss 3 seers 3 poll from 7 md. 7 viss 
2 seers I poll. 


15. Subtract 28 can. 17 md. 6 viss 3 seers 2 poll. from 40 can. 
42 md. 


16. Multiply 3 md. 2 viss 3 seers 2 poll. by 7, 72, 231. 


17. Divide 36 can. 17 md. 4 viss by 59, and by 18 md. 35 viss 
2 seers 4 poll. 


18. Find the weight of 128 bags of rice each weighing 2 md. 
3 viss 23 poll. 


19. If 320 horses eat 18 can. 9 md. of corn in a certain time, 
how much does one horse eat ? 


20. ọ candies of rice were distributed among a number of 
beggars, each of whom received 1 viss 2 seers 4 poll. ; how many 
beggars were there ? 


21. How many grains are there in a seer ? 


68. Bombay Local Weight. 
4 Dhans make t Raktika, 
8 Raktikas sae 1 Masha, 
4 Mashas d I Tank. 
72 Tanks was I Seer. 
40 Seers — I Maund. 
20 Maunds қү 1 Candy. 


A Bombay maund «28 ЇР, Avoir. 
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EXAMPLES. 85. 
Reduce to dhans : 
1. 1ocandies. 2. 2 md.7seers. 3. 2 md.2 seers 7 tanks. 
4. 3сап. 3 та. 5. 3 seers 30tanks. 6. 3 md. 16 seers 36 tanks 
Reduce to candies, etc. : 


7. 60000 tanks. 8. 78625 tanks. 9. 7000000 dhans. 
10. In one billion dhans, how many candies, md., etc.'? 
Addition. | 

seers tanks mashas md. seers tanks can. md. seers tanks 
П. 37. 1521 12. 17.15.57 18. 1. 9.29.25 
29.17.2 7.29. 61 2.12.37. 35 
7.26.0 15. 0.33 3.13.21. 56 

9.35.3 7 5.5.4 4.7. 5.04 


14. Subtract 3 md. 7 seers 13 tanks from 3 can. 7 md. 
15. Subtract 1 can. 13 md. 29 seers 69 tanks from 9 can. 2 md. 
18. Multiply 3 md. 15 seers 25 tanks by 5, 36, 231. 


17. Divide 7 can. 1 md. 12 seers 56 tanks by 37, and by 14 seers 
9 tanks 2 mashas. 


18. Find the weight of 312 bags of rice each weighing 1 md. 
7 seers 15 tanks. 


19. If 144 bullocks eat 7 can. 7 md. 26 seers of hay іп а certain 
time, how much does one bullock eat ? 


20. 17 candies of rice are distributed among a number of beg- 
gars, giving to each 2 seers 9 tanks; how many beggars get à share ? 


XIV. MEASURES OF LENGTH. 


69. English Linear Measure. 
12 Inches (in.) make 1 Foot (1 ft.). 
3 Feet ... I Yard (т yd.). 
6% Yards ... 1 Pole, Rod or Perch (1 po.) 
40 Poles or 220 yards . Г Furlong (1 fur.). 
Furlongs or 1760 yards... 1 Mile(1 mi.) 
3 Miles ... 1 League (І 1еа.). 
1 Pole = 5 уд. ІЁ. біп. 
9 Inches = 1 Span. 
з Spans or 18 Inches = 1 Cubit (Hath). 
2. 2 Cubits = т Yard. 
6 Feet = 1 Fathom. 
4 Poles us b = : Chan} Used in land-surveying. 
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The following Table is used by /az/ors : 


21 Inches = I Nail (Gzrrah). 

4 Nails ша I Quarter (Span). 

4 Quarters ын I Yard. 

5 Quarters == I Ell. 

The following are also used sometimes : 

72 points ша I inch. 
I2 lines I inch. 

3 barley-corns = I inch. 

3 inches == I palm. 

4 inches = 1 hand (used in measuring horses), 
5 feet ва I pace. 

I20fathoms = I cable's length. 
6080 feet == I knot or geographical mile. 
wi бо knots = 1 degree of latitude. 


№. В. In measuring land in Bengal, 4 cubits=1 cottah ; 20 cottahs 
=1 bigha. 


М0. Inreducing poles to yards, we multiply the number of poles 
by 11, and divide the product by 2. In the converse operation, we 
multiply the number of yards by 2, and divide the product by 11. 


Example 1. Reduce 2 mi. 2 fur. 9 po. 3 yd. І ft. to inches, 


mi. fur. po. yd. ft. 
Process : 2.2 0$ 3^. 1 


18 fur. 
_40 
729 po. 
п 
2) 8019 half-yd: 
4009 уй. +І ft. б in. rem. ['* a half-yd. =r ft. 6 in.) 
3 yd. 1 ft. added. 
4012 уд. 2 ft. 6 in. 
3 * 
12038 ft. 
PN C 
144462 in. Ans, 


Note. In reducing miles or furlongs to yards, it is convenient 
to reduce them at once to yards, unless we are prevented by the 
form of the question, as in the above example. Half-yards may 
be reduced directly to inches by multiplying the number of half- 
yards by 18 (^. а half-yard 18 inches.) 
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Example з. Reduce 201381 inches to miles. 
Process : I2 ) 201381 in. 


3 ) 16781 ft. 4-9 in. 
5593 yd. +2 ft. 
2 


II ) 11186 half-yd. 
до ) 1016 ро. +10 half-yd. 
8) 25 fur. +16 ро. 
3 ті. +1 fur. 
.. 201381 in. = 3 mi. І fur. 16 po. то half-yd. 2 ft. 9 in. 
=3 ті. 1 fur. 16 ро, 5 yd. 2 ft. 9 in. 
» 5 mi. I fur. 17 po. I ft. 3 in. 
[^ 5 уд. 1 ft. 6inz1 ро.) 
If ina result the yd., ft. and inches exceed 5 yd. І ft. 6 ш we 
must substitute I po. for this. 





EXAMPLES. 36. 


Reduce to inches : 


1. 125 yd. 2. 5 fur. 8. 3 ті. 4. 21га. 
Б. 2 ті. 7 fur. 2 po. 6. 3 mi. 2 fur. 20 po. 

7. 3]ea. 5 fur. 11 po. 8. зро. 4 yd. 2 ft. 

9. 5 po. 3 yd. 1 ft. 10. 7 po. 2 yd. 9 in. 


11 2 mi.7 fur. 13 po. 4 yd. 18. 2 lea. 6 fur. 20 po. 3 yd. 1 ft. 6 in. 


Reduce to miles, furlongs, poles, etc. : 
18. 156 yd. 14. 202 yd. 15. 107 yd. 18. 196 yd. 
17. 1234іп. 18. 5890 ft. 19. 73212 in. 20. 80021 in. 
21. 1000 in. 22. 1oooofít. 23. 234567 іп. 24. 987654 in. 


Reduce 
25. 7 fathoms to inches. 26. 3 cubits I span to inches. 
27. 3 yd. І cubit to inches. 28. sells to nails. 
29. 2ells І qr. to nails. 30. 1000 nails to ells. 


81. How many links are there in a mile ? 


XV. MEASURES OF AREA. 


11. A square inch isasquare whose side is an inch in 
length. 
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English Square Measure. 


144 Square Inches (sq. in.) make 1 Square Foot (t sq. ft.). 
9 Square Feet ... I Square Yard (I sq. yd.) 
301 Square Yards ... I Square Pole, Rod or Perch, 
40 Square Poles .. I Rood(rro). ((1 sq. po.) 
4 Roods 
Я 4840 sq. yards | I Асте (гас.). 
64о Асгез I Square Mile (І sq. mi.). 


A square chain «22 x 22 sq. yards or 484 sq. yards. 
10 sq. chains= I acre. 
1 54. pole — 30 sq. yd. 2 ft. 56 in. 


79. In reducing sq. poles to sq. yards, we multiply the number 
of sq. poles by 121, and divide the product by 4. In the converse 
operation, we multiply the number of sq. yards by 4, and divide 
the product by 121. 


Example 1. Reduce 2 ac. г ro. 13 sq. po. 12 sq. yd. 7 sq. ft. to 
sq. inches. 


ac. ro. po. yd. ft. 
Process: 2.1.13. 12.7 
4 
9 ro. 
40 
373 54. ро. 
11 
4103 
22-23 
4 ) 45133 quarter sq. yd. 36 sq. in. 
11283 sq. yd. +2 sq. ft. 36 54414. а qr. sq. yd. =2 sq. ft, 
12 sq. УЧ. 7 sq. ft. added 
11295 sq. yd. 954. ft. 36 sq. in: 
9 





101664 sq. ft. 


14639652 sq. іп. Ans, 
[The learner should note that, 1 qr. sq У4.=2 sq. ft. 36 sq. in. ; 
таг sq. yd.=4 sq. К. 72 $9. іп. ; and 3qr. sq. yd. =6 sq. ft. 
sq. ІП. 
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Note. In reducing acres or roods to sq. yards,üt is convenient 
to reduce them at once to sq. yards, unless we are prevented by the 
form of the question. Quarter sq. yards may be reduced directly to 
sq. inches by multiplying the number of quarter sq. yards by 18 x 18 
(°° a quarter sq. yd. =а sq. cubit=18 x 18 sq. in.). 

Ехатфіє з. Reduce 8753067 sq. inches to acres. 
12 ) 8753067 sq. in. 
144 112 ) 729422...3 Boso 
9 ) 60785...2 : 


6753 sq. yd. + 8 sq. ft. 
4 


Process : 





55 ү ) 27012 quarter sq. yd. 
11 ) 2455...7 
40 )223.2 29 qr. sq. yd. 
4) 5 го, +23 sq. ро. 
т ас. +1 то. 


2. The result=I ac. I ro. 23 po. 29 qr. yd. 8 ft. 27 in. 
=I ас. I ro. 23 po. 7 yd. I qr. yd. 8 ft. 27 in. 
==1 ac. I ro. 23 po. 7 yd. 1o ft. 63 in. 
==1 ас. I ro, 23 po. 8yd.1 ft. 63 in. 


lfina result the sq. yd., ft. and inches exceed зо sq. yd. 2 ft. 
36 in. we must substitute 1 sq. po. for this. 


EXAMPLES. 37. 


Reduce to sq. inches : 
1. 23 за. yd. 2. 3roods. 3. 120 ас, 4. 2 sq. miles. 
Б. 7ac.2ro.8 ро. б. 12ас. 3 то. 20 ро. 7. тас. і го, І ро, 
8. 354. po. 7 yd. 7 ft. 9. 554. po. 3 yd. 2 ft. 
10. 7 sq. po. 20 yd. 36 in. 11. 2ас. 3 го. 7 po. 17 yd. 
12. зас. 2 ro. I7 po. 9 yd. 2 ft. 72 in. 
Reduce to acres, род», Sq. poles, etc. : 


13. 365 sq. yd. 14. 740 sq. yd. 15. 971 sq. yd. 

16. 1000 sq. yd. 17. 7824 sq. yd. 18. 37821 sq. yd. 

19. 93456 sq. ft. 20. 87893 sq. ft. ` 21. 7234 sq. іп. 

22. 78934 sq. in. 23. 987650 sq. in. 24. 9876543 sq. in. 
Reduce ‘ 


25. 7 sq. chains to sq. inches. 
20. One million sq. links to sq. yards. 
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48, Land Measure of Bengal. 
I Square Cubit makes 1 Ganda (1 ga.). 
20 Gandas make 1 Chatak (1 ch.). 
I6 Chataks m I Cottah (I cot.). 
20 Cottahs es I Bigha (1 bi.). 


I bigha = 1600 sq. yards. 
121 bighas = 40 acres. 
1956 bighas = I sq. mile. 


I acre —45 bighas=3 bi. 8 ch. 


EXAMPLES, 38. 


Reduce to gandas : 


1. 3bi. 12 cot. I2 ch. 2. 12cot.9 ch. 5 ga. 

8. 6 bi. 11 cot. 1I ch. 4. 19b1. 7 cot. 8 ch. 

6. 19 cot. 15 ch. 19 ga. 6. 15bi. 15 cot. I5 ch. 
Reduce to bighas, etc. : 

Ч. 431 ch. 8. 728 ра, 9. 7892 ка. 10. тоооо ga, 


74. Land Measure of the United Provinces. 


20 Kachwansi make I Biswansi. 
20 Biswansı wee I Biswa. 
20 Biswas ... I Bigha. 


I guj ilahi=33 inches. 60 gujilahi- 55 yards. 


I bigha=(60 x бо) sq. guj Паш «(55 x 55) sq. yards, 
= 3025 sq. yards, 
ә 


14a. Land Measure of the Punjab. 
9 Square Karam or 9 Sarsai make 1 Marla. 
20 Marlas 54% I Kanal. 
4 Kanals за I Bigha. 
2 Bighas ese I Срита. 
1 karam=3 cubits. I bigha = 1620 sq. yards, 
35. Land Measure of Madras. 
144 Square Inches make 1 Square foot. 
2400 Square feet . | I Ground or Manai, 
24 Grounds ө 1 Cawny. | 
484 Cawnies vee 1 Square Mile, 


121 cawnies == 160 acres. 
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16. Land Measure of Bombay. 
39} Square Cubits make 1 Kathi. 
20 Kathis зб I Pand. 
20 Pands Vas I Bigha. 
6 Bighas “аа 1 Rukeh 
20 Rukehs sea I Chahur. 


XVI. MEASURES OF SOLIDITY AND CAPACITY. 


44. А cube is a solid figure contained by six equal squares. 
A cubic inch is a cube whose edge is an inch in length. 


Measures of Solidity. (English.) 


1728 Cubic Inches make І Cubic Foot (т cu. (t.). 
27 Cubic Feet —À I Cubic Yard (т си, yd.) 


A ton of shipping = 42 cubic feet. 


EXAMPLES. 39. 


1. Reduce 3,7, 12; 16, 20) 39 cu. yd. to cu. in. 
3. Reduce 123456, 987654 cu. in. to cu. yd. 


18. Measures of Capacity.  (EngiisA.) 


Pint (1 pt.). 
Quart (1 qt.). 

4 Quarts Gallon (т gall.). 
2 Gallons Peck (1 pk.). 


4 Gills make 1 
: 1 
I 
I 
4 Pecks bes I Bushel (1 bus.). 
I 
I 
I 


2 Pints 


8 Bushels Quarter (т qr.). 
5 Quarters ... Load (т 14.). 


2 Loads 433 Last (1 last). For ary 


goods only. 


Also 2 quarts = І рое (1 pot.). 
2 bushels = І strike (І str.). 
4 bushels = ү соот (1 coomb). 


А Barrel contains 36 gallons. 
A half barrel (18 gallons) is called а 222678, and a’ quarter 
barrel (9 gallons) a frkin. 
A hogshead (hhd.) of ale contains 14 barrels or 54 gallons; a 
butt of ale 3 barrels and a фіфе 6 barrels. 
The terms hogshead, butt and pipe are also used in measuring 
wine, but they are different for different kinds of wine. 


MEASURES OF TIME, ANGLES AND NUMBER 65 


Note. A gallon of distilled water weighs exactly то Ib. Avoir. 
A Pint of water weighs а pound and а quarter. [A gallon 
contains 2777274 cubic inches] А cubic foot of water weighs 
about 1000 oz. Avoir. 


EXAMPLES. 40. 


Reduce to gills : 
1. 12 gall.2 qtr pt. 2. 2 barrels 16 gall. 3. 1 barrel тт gall 

4. 6bus.2pk.r gall. 5. 4qr.4bus.2pk. 6. rld.3qr. 7 bus. 

7. 712515 1 ld. 3 qr. 8. 2 lasts 4 qr. 5 bus. 9. 20 lasts 114. 4 qr. 
Reduce to barrels, gallons, etc. : 

10. 10006118. 11. 2073 gills. 12. 3400 gills. 13. 7225 gills. 
Reduce to lasts, loads, quarters, etc. : 

14, 3000 gills. 15. ісоорШ5. 16. 25000gills. 17. 98765 gills. 
18. What is the weight of 2 gall. 2 qt. of water ? 


19. Give in pounds Avoir. the weight of 2 cu. yd. 2 cu. ft. 
of water. 
20. How many pottles are there in а coomb? How many in 
a strike ? 
Яя“ -., 
"XVIL, MEASURES OF TIME, ANGLES, NUMBER, 
VL AND APOTHECARIES’ WEIGHT, 


79. Measures of Time. (Zzgiish.) 
бо Seconds (ѕес.) make г Minute (І min.) 
60 Minutes .. I Hour (т hr.) 
24 Hours .. І Day(ítda.. 
7 Days Uis I Week (1 wk.). 
365 Days ке I Year(s уг), 
366 Days ... I Leap-year. 
100 Years I Century. 


Notel. Each day is considered to commence at midnight. 


Note 2. In rough calculations a month is taken to consist 
of 30 days. But the 12 months, called Calendar Months, into 
which the year is divided, are of variable length. 


` February has 28 days (and in Leap-year 29), 


Thirty days have September, 
April, June and November. 


The other months have 31 davs each, 
С. А, 5 
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Note. 3. Ifthe number of a particular year is divisible by 4 
it is a Leap-year ; but centuries not divisible by 400 are not 
Leap-years. Thus 1888, 1732, 1600 are Leap-years ; 1887, 1739, 
1800 are common years. 


(The solar year consists of 365'242218 mean solar days (or 365 da. 
$ hr. 48 min. 48 sec. very neatly) or nearly 365i days ; hence to make the 
civil year correspond with the solar, we take 3 consecutive years of 365 
days and a fourth, called /eap-year, of 366 days, those being leap-years of 
which the numbers are divisible by 4. But in this way we insert ТОО days 
іп 400 years, which is too much, for ‘242218 x 400 is 96'8872 or 97 days 
nearly ; to make the necessary correction centuries not divisible by 400 are 
taken as common years.] 


Note 4. The year contains 52 weeks and І day (7: 52х741 
== 365), but in calculating the income of men paid by the week, it 
is customary to consider the year to consist of 52 weeks. 


EXAMPLES. 4l. 
Reduce to seconds : 
1, 7hr. I2 min. 3 sec. 2. 7 da. 9 hr. 10 min. 8. 2 wk. 3 da. 12 hr. 
- Reduce to weeks, days, hours, etc. : 
4. 5000 вес. Б. 98765 sec. 6. Onelacsec. 7. One million sec. 
Find the number of days (including one only of the two days 
named) from 
8. за Jan. to 7th April 1887. 8. 20th Jan. to 20th Мау 1888. 
10. Мау roth '87 to Jan. 9th '88. 11. Aug. 1st'8o to March Ist '82, 
12. 21st Feb. to 7th Dec. 1700. 18. 30th Dec. '83 to 30th March 186, 
, 14. The rst January 1880 was on Monday ; what day of the 
еек was June 2oth of the same year ? 
15. 'The 9th of December 1845 was on Sunday ; what day of 
the week was 1st January 1847 ? 


80. Measures of Angles. 
бо Seconds (бо") make 1 Minute (1). 
60 Minutes ... 1 Degree (17). 
до Degrees ... I Right Angle (1 rt, gle.) 


EXAMPLES. 43. 
Reduce to seconds : 
L 7’. 17’. 27". 2. 240°. 25". 35". 9. 4rt. gle 
Reduce to right angles, degrees, etc. : 
4. 4000". 5. 37956". 6. 7000. 7. 8256. 8. 987654", 


APOTHECARIES! WEIGHT 6? 


$81. Measures of Number. 

I2 Units make 1 Dozen. 

I2 Dozen а I Gross. 

I2 Gross I Great Gross. 

20 Units Г. I Score (Kurri). 
Also 24 Sheets of paper ... 1 Quire. 

20 Quires ім I Ream. 

10 Reams -— I Dale. 


EXAMPLES. 43. 


l In 50reams of paper, how many sheets ? 


2. How many reams, quires, etc. are there in fifty thousand 
sheets of paper ? 


8. How many scores are there in 5 great gross ? 
89. Apothecaries’ Weight. 
(i) Measures of Weight. 
Druggists use the grain to weigh small quantities and tke 


pound and ounce Avoir. to weigh large quantities. боп:е physi- 
clans in prescribing use the following table : 


20 Grains make 1 Scruple (І srr.) 
3 Scruples vis I Drachm í dr.) 
8 Drachms Л? I Ounce Troy. 


(п) Measures of Capacity. 


бо Minims (m.) or drops make 1 Fluid Drachm (Я. ах.) 
8 Fluid drachms 1 Fluid ounce (fl. oz.). 
20 Fluid ounces I Pint (O.). 
8 Pints I Gallon (C.). 
A teaspoonful == I Fluid drachm, 
A dessertspoonful = 24 Fluid d аспи, 
A tablespoonful = 4 Fluid drachms, 


Note. Since а pint of water weighs a pound and a quarter, 
the weight of a fluid ounce of distilled water is an cunce Avoir. 


EXAMPLES. 44. 
Reduce 
1. 20z.2dr.2scr.to grains. 2. 302. 3 dr. 12 gr. to grains, 
3. 20.12floz.to minims. 4. 2C. 40. to minims. 
6. 70.70.15 fl. oz. 5 й. dr. 9 m. to оит, 
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MISCELLANEOUS EXAMPLES. 45. 


1. A girl can paper 2 pins in a second ; how many pins сав 
she paper in a working day of 8 hours 30 minutes ? 

2. Find the price of 3 md. 7 seers of milk at 20. 6f. per seer. 

8. Find the value of 12 lb. 7 oz. of gold at £3. 155. 434. per oz. 

4. A train travels 19 mi. 7 fur. 30 po. per hour ; how far wilt 
it travel in 24 hours ? 

5. Afruit-seller sold 210 oranges at I pice each, 76 apples at 
г anna each, and 55 mangoes at га. 65. each ; how much did he 
realise from the sale ? 

6. How many cwt. of coal will supply 64 fires for 3 weeks, 
each fire consuming I cwt. 2 qr. I lb. per дау? 

4. Ifthe cost of 9 md. be R480, what is the cost of a chatak ? 

8. Ifthe cost of a ton be £203, what is the cost of a pound ? 

9. How many shot, each weighing 2 oz. 3 dr., will make up a 
heap weighing one ton ? 

10. How many parcels, each weighing I md. 10 seers, can be 
made up of goods weighing 132 md., and what weight will remain 
over ? 

11. How many jars, each containing 2 gall. 3 qt. I pt. 3 gills, 
can be filled out of a cask containing 235 gallons ? 

12. How many pieces of rope, each 2 ft. 9 in. long, can be cut 
off a length of 1760 yards, and what length will remain over ? 

18. A train travels 45 miles in 2 hours ; how many yards does 
(є travel in a second ? 

14. А man gave R7. да. 62. to each of 24 men, and then had 
R6. 7a. ор. left ; how much had he at first ? 

15. A has R3. 7a. 95. more than В, В has Бо. За. 20. less than 
C, and C has R12 ; how much has 4 ? 

18. ifa man's net annual income be B17856. да. how much 
may he spend per day and per week to the nearest pie, so as not 
to run into debt? [Reckon 52 weeks and 365 days to the year.] 

17. Ifthe daily income of а man be R3. да. 9., how much 
can he spend per day that he may save R239. 8a. 65. in a year ? 

18. Ifa man spends R5. 34. 36. daily, how much will he be 
able to save out of an annual income of R2400 ? 

18. How much to the nearest farthing can a person spend 
daily if he wishes to save #300 out of an annual income of £700 ? 

20. А gentleman's gross annual income is R3000; he pays. 
R72. за. annually in taxes : what must his daily expenses be that 
he may save Rio80 in a year? 
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21. A man spends R7. 8a. 92. daily, and saves R1000 а year; 
what is his annual income ? 


22. Aclerk received Z114.7.6 as pay in 1888 ; how much 16 
that per day ? ? 


28. А man was born on the Ioth of January 1832; what was 
bis age on the 17th of April 1888? 

24. I distribute R300 among boys, giving a rupee, a half-rupee, 
а quarter-rupee and a, two-anna piece to each ; how many boys 
get a share ? 


25. Sound travels 1125 ft. in a second ; if a gun is fired at a 
distance of 1875 yards, what time must elapse between the seeing 
of the flash and the hearing of the report ? 


26. How many steps does a soldier whose stride 15 2 ft. 8 in. 
take in walking 2 miles ? 


27. If a soldier takes 3240 strides in walking т mile 1030 
yards, what is the length of his stride ? 


28. The circumference of a bicycle wheel is 12 ft. 7 in. ; how 
many complete revolutions does it make in going Io miles ? 


29. А certain sum of money was divided into 18 equal parts : 
each part was ВА. да. 3). and there was R2. 7a. 62. over: find 
the sum. 

30. А man earned R35. да. 65. in January and R49. 8а. 9f. 
in February ; he spent R46. 3a. 30. each month: how much did 
he save in the two months ? 

31. A man earns Дт. 75. 64. per week, and pays 75. 64. every 
fourth week to his club ; what is his net income in a year of 
52 weeks ? 

582. How many complete yards are there in the united length 
of 7 benches, each 7 ft. 7 in. long? 

88. A man spends in 4 months as much as he earns in 3 
months ; what does he save out of an annual income ої Ву со, 8a. ? 

84. А and В together have £56. 12s. Ód. ; A has 43. 175. 9d. 
more than Z ; how much has 4? 

85. The earnings of a man and his 2 sons amount to £600 a 
year, and "their expenses to £400; if the balance be divided 
.equally how much will each receive ? 

36. How many quart bottles can be filled out of a cask con- 
taining 2 cwt. I qr. 8 lb. of water ? 

37. The īst of January 1881 was on Monday ; find the num- 
ber of Mondays in that year. 

38. A vessel which holds ro gallons weighs when empty 
go Ib. ; what is the weight of the vessel when full of water ? 
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89. Your father was 25 yr.7 mo. то da. old when you were 
born ; your sister was born when your father was 21 yr. 9 mo. 8 da. 
o.d : how old is your sister now if your age is 12 yr.6 mo. ? 


40. Four dollars, 3 half-guineas, 5 half-crowns and 6 florins 
amount to £3. 125. 84. ; what is the value of a dollar ? 


41. Two pieces of cloth of equal length cost Z3. o. 9 and 
52. 5. о respectivcly ; the price of the first was 3з. 444, per yd. : 
what was the price of the second per yard ? 


42. A merchant bought 350 lb. Avoir. of lead, and sold it by 
Troy weight ; how many pounds Avoir. did he gain ? 


43. A shop-keeper' weight was deficient 3 tolas to a seer ; 
what quantity would he defraud his customers in selling 8 maunds ? 


44. Fifty bags of rice are bought for В800. 12а. 65. at R3. за. 
30. per maund ; what is the weight of each Бар? 


45. Lighttravels 186500 miles in a second ; what time does 
it take in travelling from the sun to the earth, a distance of 
92877000 miles ? 


40. The small wheel of a tricycle makes 330 revolutions more 
than the large wheelin passing over a mile ; if the circumference 
of the large wheel be 8 ft, what is the circumference of the 
other ? 


47. A weekly newspaper was numbered 4 on the 7th January 
1885 ; when was it numbered до? 


48. A daily newspaper which is publisbed on week days only 
was numbered 20 on Monday the 13th January 1884 ; on what date 
was it numbered 120? 


49. А person travelled 120 miles by railway at 15 miles an 
hour, 120 miles by road at 8 miles an hour, and 60 miles by bullock 
cart at 2 miles an hour ; how long did he take ? 


80. Supposing that the distance of the sun from the earth is 
91776000 miles, and that light travels from the former to the latter 
in 7 min. 58 sec, find the velocity of light per second. 


51. The value of a mark being 135. 44., and that of a dollar 
45. 2d., how many half-crowns are there іп 9 marks + 12 dollars ? 


52. A person laid out £43. 9s. 4d. in spirits at 55. 4d. a gallon, 
some of which leaked out in the carriage ; he sold the remainder 
for £54, at the rate of 7х. 64. a gallon: how many gallons leaked 
out ? 


53. A wheel makes 6oorevolutions in passing over I mile 
40 yards ; what is its circumference ? 


54. Divide R65. тоа. equally among 8 men, 12 women and 30 
children ; supposing the children to have received their shares, 
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апа the men to have given up their shares to the women, how 
much would each woman receive ? 


55. How many times мій а church-clock, which chimes the 
quarters, strike and chime in February 1900 ? 


56. How many times does the 29th day of the month occur 
Ín 400 consecutive years ? 


57. The circumferences of the large and small wheels of a tri- 
cycle are 15 ft. 9 in. and 3 ft. 4 in. respectively ; how many more 
turns will the latter have made than the former when the tricycle 
has gone a distance of 15 miles ? 


58. If for every Ві rent paid to his landlord а man pays in 
addition r anna for gas, how much will he have left out of an annual 
income of Б.Зооо if he lives in a house whose monthly rent is R20? 


59. After measuring 40 yards of a rope it was discovered that 
the measuring yard was an inch too long ; what was the true 
length measured ? i 


60. One manis 30 years 17 weeks and 5 days old, and another 
15 26 years 9 weeks and 3 days old ; a third 15 just as much younger 
than the first as he ıs older than the second : what is the age of 
the third ? 
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83. Barter.—Zxramp/e. How many seers of sugar at да. б. 
a seer must a grocer give in exchange for 9 lb. of tea at Ri. за. a 1b.? 


Cost of 9 lb. of tea —- Б. за. х 9 = Вто, 2а. 
The number of seers of sugar rqd. = Вто. 2а.-- 4a. 6$. = 56. 


EXAMPLES. 46. 


1. How many pounds of tea at Вт. да. a pound must be given 
in exchange for 40 yards of silk at R2. тол. a yard ? 


2. How many dollars of 45. 24. each can be obtained for 100 
rupees of Is. 104. each ? 


9. If 48 yards of ribbon be given in exchange for 2 maunds of 
brown-sugar at 3 annas a seer, what is the price of the ribbon 
per yard ? 


4 А manexchanges 45sheep at 42. 5.9 each and 37 pigs at 
43.13. 6 each for 13 oxenat £17 . 6 . 6 each, the difference being 
paid or received in money ; how much does he pay or receive ? 


Б. Seven pounds of tea at В. 3.6 a pound and 13 pounds of 
coffee are given in exchange for 15 maunds of wheat at Ви. 13. 3 
a maund ; find the price of a pound of coffee. 
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84. Gain and Loss.—Examf/e ІҒ25 yards of cloth are 
bought at 75, 64. a yard and sold at 8s. 94. a yard, how much is 
gained ? 

Profit on each yard 85. 9d. —75. 64. =15. 34. 


.. Total profit&1s. 34. x 25 ДТ. 115. 34, 


EXAMPLES. 47. 


1. А man gives 15 maunds of rice worth R3. 5а. а таппа, 
and receives in exchange 22 maunds of flour worth R2. да. а 
maund ; does he gain or lose, and by how much ? 

2. А man buys 150 yards of cloth at Ri. та. 32. per yard, and 
sells at Ві. за. 62. per yard ; what does he gain altogether ? 

3. A grocer bought a chest of tea containing 320 Ib. for 8405, 
and sold it at Вт. ба. 92. per ЇБ.; what did he gain? 

4. Twenty-nine sheep are bought atiR 5. 8а. each ; 15 of them 
are sold at R6. 4a. each, and the rest at R5. 4a. each ; find the gain, 

B. A grocer buys 15 maunds of sugar at 4a. 65. a seer, and 
sells at R13. 4a. 65. a maund ; what is his gain ? 

6. Out of 2 md. 15 seers of milk, boughtifor Вб. да. 00.) 7 seers 
are lost by leakage ; what is gained by selling the remainder at 1a. 
62. a seer ? 

7. A cwt. of sugar is bought for R14. да. 60.) and is sold for 
R16. 5a. 62. ; what is the gain per lb. ? 

8. А grocer bought I суб І qr. of sugar for £1. 155, and 
gained 115. 84. by retailing it ; at what rate per lb. was it sold ? 

9. A merchant bought 40 gallons of wine, and lost Z5 by 
selling it for £37 ; at what rate per gallon did he buy it ? 

10. A dealer bought wheat at 385. 94. регі г. ; he subsequently 
sold it at Z2. os. 34. per qr.; and тайе? а profit of £1. 165. 
altogether ; how many quarters did he buy and sell ? А 

11. A man buys 45 yards of silk at 65. 64. рег yard, 15 yards 
of which being damaged, he sells at 5s. per yard ; at what price 
must he sell the rest so as to gain £I . 12. 6 altogether ? 

12. А grocer buys 200 lb. of tea at Rr. за. рег lb., and sells 
one-half of it at Ві. за. per lb. ; at what rate must he sell the 
remainder so as to gain R25 on the whole ? 

13. If7s. 6d. be lost by selling an article for £3, what would 
have been gained or lost by selling it for £4 ? . 

14. I sold some goods weighing 13 cwt. 2 qr. 9 lb. for 
£72 . 17 . 7$; gaining thereby 334 per lb. How much should I 
have gained per Jb. if I had sold them at 45. 12.0 рег cwt, ? 
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15. А tradesman buys а piece of cloth бо yards in length for 
%40. тоа. ; at what price per yard must he sell it (i) that he may 
gain 5а. per yard, (ii) that he may gain R18. 124. on the whole ? 


85. Mixtures.—Examf/e1. If 3 maunds of rice at R2. 8a, 
per maund be mixed with 5 maunds at R3. 2a. per maund, find 


the price of the mixture. 
Cost of 3 md. at R2. 8a. R2. 84. х 3= Бу. 8a. ; 


R3. 24. X 5= R15. 10a. ; 


cost of 5 md. at R3. 2a. == 

cost of 8 md. of mixture = R7. 8а. + Від. 10a. 
=  R23.2a. 

Cost of 1 md. of mixture = 323. 2а.-8. 
== R2. 14а. 35. 


Price required R2. 14a. 32. per maund. 


Example 2. How much water must be added to 12 gallons of 
beer at тоз. a gallon, to reduce the price to 8s. a gallon ? 


The price of the whole mixture at 85, a gallon must be equal 
to the price of 12 gallons of beer at 105. а gallon. Therefore, if 
we divide the price of 12 gallons of beer at 105, a gallon by 8s. we 
shall get the number of gallons in the mixture. 


Price of 12 gallons of beer == 107. X 12 = 1205. ; 
number of gallons in the mixture — «-1205.4-85,5315 ; 
number of gallons of water added | —15— 1223. 


EXAMPLES. 48. 


l. A mixture 15 made 987 seers of sugar at да. 62. per seer, 
2seers at 4a. per seer and 3 seers at 3a. 62. ; find the value per 
seer of the mixture. 


2. А man bought 3 qr. of wheat at 30s. per qr. and 9 qr. at 265. 
per qr. ; he mixed them, and sold the mixture at 35,734, per 
bushel ; how much did he gain ? 


8. То 20 seers of milk, bought at та. 9f. a seer, 5 seers of 
water are added, and the mixture is sold at 20, per зеет; how much 
is gained ? 


4. А merchant buys 15 md. of sugar at Во. 8a. per md., 18 md. 
at R9. 4«. per md. and 10 md. at R9 per md., and pays R4. 2a. for 
carriage ; he mixes them : at what price per md. must he sell the 
mixed sugar so as not to lose by the sale ? 


‚5. то lb. of coffee are mixed with 2 Ib. of chicory ; if the 
mixture be worth 15, 114. per lb., and the chicory 34. per lb., what 
is the value per Їр, of the pure coffee ? 


6. A grocer mixes 36]b. of tea at 25, 434, per lb. with 48 lb, 
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at IS. 1044. рег Ib. ; at what price рег lb. must he sell the mixture 
50 as to gain 135. 64. on his outlay ? 


М. A woman buys 8 dozen eggs at 244. per dozen, and 12 
dozen more at 144. per dozen ; at what price per dozen must she 
sell the whole so as to gain 24. per dozen ? 


8. How much water must be mixed with 36 seers of milk at 
га. 95. per seer, 50 as to reduce the price to га. 62. per seer ? 


9. How many pounds of tea-dust (worth nothing) must a 
grocer mix with 20]b. of tea at 25. ба. per lb., to enable him to 
sell the mixture at 25. per lb. and gain at the same time 8s. on the 
transaction ? 


10. A grocer buys 30 lb. of tea at 2s. a pound and бо Jb. of tea 
at 25. 84. а pound, and having mixed them sells до lb. of the 
mixture at 25. 44. ; at what price per lb. must he sell the remainder 
that he may neither gain nor lose ? 


$6. Division of Money.—ZExamfle 1. Divide R13. да. 
among 4, В and C so that A may have 12а. 32. more than 5, and 
В Ві. 24. of. more than C. 


В is to have Ri. са. 95. more than С, and А is to have 12a. 32. 
4 Ви. 24. 09. more than C; if we take away these sums to be 
subsequently given to В and A respectively, the remaining portions 
of their share will be each equal to the share of C. 


В. а. 2. В. а. 2. 
1 Й 2-4 9 13 9 . О 
12. 3} 3. 1.9 
To Zap 3)10. 7.3 
R3. 1.9 3. 7. 9-C5 share ; 
.. 4.10, б- Б'є share ; 
and 5. 6. 9=A’s share. 


EXAMPLES. 49. 


1. Divide R39. 7a. of. between А and В, so that A may get 
R7. да. 32. more than В. 

2. Divide £28. 75. 64. between A and B, so that A may 
receive £3. 145. 34. less than В. 

8. Divide R357. 14a. 65. among 15 men, giving RII. 14а, 9f 
more to each of two of them than to each of the others. 

4. Divide R679 among 27 men and 5 women, so that a man 
may get Вб less than a woman. 


b. Divide R39. да. 65. among A, P and C, so that A may 
receive R3 more than 8, and В R4 more than С. 
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6. Divide R329. 74. 95. among A, В апа С, so that 4 may 
get R7 more than 4, and В R2 less than С. 


7. £95. tos. is divided among 8 men, 7 women and 6 boys; so 
that each men receives 105. more than each wom4h, and each 
woman 105, more than each boy ; find how much the men receive. 


Example 2. Divide R59. ба. among 3 men, 5 women and 6 
boys, so that each man may receive three times as much, and each 
woman twice as much, as a boy. 





R. a. 

3 men = 9 boys 25 {5) 59 . 6 

5 women = IO 5) 11 . 14 
6 boys = 6 .. 2 . 6=each boy's share ; 
25 /. 4 .12- ... woman's... 


and 7 . 2-5... man's se 


EXAMPLES. 359. 
l Divide R15. да. 60. between a boy and а girl, so that the 
boy may receive twice as much as the girl. 


қ ^ 
2. Divide R31. за. between A, В and C in such a manner that 
A's share may be 3 times, and 2's twice, C's. 


3. Divide Втоо among 3 men, 5 women and Io boys, so that 
each man may receive 4 times as much as a boy; and each woman 
twice as much as a boy. 


4. Divide £11 . 15 . 44 among 4, В and С, зо that A may 
receive twice as much as 5, and В twice as much as C. 


Б. Divide фло . 7 . 6 among 3 persons, so that one may те 
ceive twice as much as each of the others. 


6. Divide R39. 7a. 95. between A and Р, во that A may re- 
ceive RI. 144. 30. more than twice the amount to be received by B. 


Example 3. Divide R28 into an equal number of rupees, half. 
rupees and quarter-rupees. 


A rupee +a half-rupee +a qr.-rupee= В +84, + 4а. «ВІ. 124. 
The number of each kind of coin=R28+Rr, 122. == 16. 


EXAMPLES. 51. 
1. Divide R22. 84. into an equal number of rupees; half-rupees, 
quarter-rupees and two-anna pieces. 


2. Divide 417 into an equal number of sovereigns, half- 
sovereigns, half-crowns, shillings and sixpences. 
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3. A box contains an equal number of crowns, shillings and 
pennies ; the total amount in the box is Z3. 135. : find the number 
of each. 

4. Rioo's divided among an equal number of men, women 
"and boys ; each man receives R2. 8a., each woman R2 and each 
boy Ви. 12а. : find the number of men, women or boys. 

5. A bag contains a certain number of rupees, twice as many 
‘half-rupees, and 4 times as many quarter-rupees ; the whole sum 
amounts to R33 : find the number of each 

6. Among how many children may R6o be divided so that 
each child may receive a rupee, an eight-anna piece, a four-anna 
piece and a two-anna piece ? 


81. Example А and В together have Віз. 8a., В and С 
together have R8. 8a., А and C together have Вії. 8а. ; how much 
has A? 

R15. 8a. + R11. 8а. —twice A’s money + 25 money + C's money; 

but R8. 8a.=B’s money + C's money. 

(R13. ба. + R11. 8а. — R8. За.) or R16. За. — twice A’s money; 
A’s money = R16. 8a. 2 — R8. да. 

Or thus* 

(813. 84.48. 82.-- R11. 8а.) or R33. 8a.—twice A’s money 
+ twice 75 money + twice C's money ; 

2. (E33. 8а.--2) or R16. іга. — 475 money + B’s money + Св money; 
but R8. ба.= 85 money + Cs money ; 
A's money — R16. 12a. — R8. 8а. = R8. да. 


EXAMPLES. 58. 


1. A and Б together have Вб. oa. 3%., В and C together have 
R4. га. 95., A and C together have R5. 15a. ; how much has 4? 

2. A and В together have R24. Ia., В and C together have 
R19. 15a., А and C together have R23. 12a. ; find how much В has. 

9. A horse and a cow are together worth Riot, а cow and a 
sheep are together worth R31, a.horse and a sheep are together 
worth R81 ; find the price of a horse, of a cow and of a sheep. 

4. А mark and а gulden are tugether worth 25. 1134, а gulden 
and a rouble are together worth 5s. 1}4., a rouble and a mark are 
together worth 4s. 114. ; find the value of a mark, of а gulden and 
of a rouble. 

5. А man and a woman together have E30. 7a. 6$., the woman 
and a boy together have R20. 8а., the man and the boy together 
have R25. 9a. 64. ; find how much the man, the woman and the 
‘boy together have. 
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XIX. FACTORS AND PRIME NUMBERS. 


88. If one number divides another ехасШу, the first is said to 
be a factor (or sub-multiple) of the second, and the second is 
said to be a multiple of the first. Thus 515 a factor of r5, 
and 15 is a multiple of 5. 


In speaking of the factors of a number we exclude the number, 
one or unity, which may be said to be a factor of any number. 


СУ. B. In the present section the word divisible is used in the sense: 
of exactly divisible.] 


- 


89. An even number is а number divisible by 2. An odd 
number is a number not divisible by 2. 


90. Criteria of Divisibility : 
A number is divisible 
Бу? when its last figure is o, or an even digit ; as 310, 54: 
4 when its last zwo figures represent a number divisible by 4; 
as 300; 320, 324 : 
B when its last ¢hree figures represent a number divisible by 
8 ; as 2000, 3400, 3240, 3816 ; 
5 when its last figure is o or 5 ; as 370, 345: 
10 when its last figure is 0: 
3 when the sum of its digits is divisible by 3, as 126, 402: 
when the sum of its digits is divisible Буд ; as 477, 801: 


II when the difference between the sum of its digits in the oda 
places and the sum of its digits in the evez places is either 
о, or divisible by 11; as 34672, 592934. 
To determine whether a number is divisible by 7; 11, or 13 we 
have the following rule : 


Divide the figures of the number into groups containing 24762 
each, as far as possible, counting from right to left. Add the 
alternate groups, and subtract the smaller sum from the greater ; 
then if the remainder is o or is divisible by 7, 11, or 13, the number 
itself is also divisible by 7, or by 11, or by 13. 


Thus 98126 is divisible by 7, but not by 11 or by 13: for 
126 — 98:428 which is divisible by 7, but not by 11 or by 13. 


91. If a number is divisible separately by two numbers which 
have no common factor, it is also divisible by their product. 


If a number is divisible by 3 (or 9), any other number ex- 
pressed by the same digits is also divisible bv 3 (or 9). 
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If each of two numbers is divisible by a third number, thelr 
-sum (and difference) is also divisible by the third. 


If a number is divisible by another, any multiple of the first is 
also divisible by the second. 


If each of two numbers is divisible by a third number, then the 
sum (and difference; of any multiple of the first and any multiple 
of the second is also divisible by the third number. 


| EXAMPLES. 58. | |Т 


Determine whether the following numbers are divisible by 2, 3; 
4, 5, 8; 9; IO or IL: 
l. 138. 2. 945. 8. 684. 4. 420. Б. 8844. 
6. 7942. 1. 1230. 8. 1772. 9. 2311. 10. 3475. 
11. 8976. 12. 7128. 18. 12345. 14. 98765. 15. 35600. 
16. 23000. l7. 709281. 18. 777777. 19. 989898. 20. 123456789o. 
Determine whether the following numbers are divisible by 7, 
110113: | 
21. 99120. 22. 89133. 28. 67119. 24. 555555. 
25. 433378. 26. 4123210. 27. 55734545. 28. 123789666. 
Determine whether the following numbers are divisible by 6, 
12 or 30: 
29. 372. 30. 948. 81. 7740. 92. 3725. 
33. What is the least number which being added to 2311 will 
make the sum divisible (1) by 5, (i1) by 4? 
84. Whatis the least number which being subtracted from 
70031 will make the remainder divisible (i) by 5, (ii) by 8, (iii) by g? 
35. What number 15 the same multiple of 11 as 3705 is of 15? 


99. A prime number or a prime is a number which is not 
divisible by any number (except itself and unity). 


I; 2, 3 5» 7: 11, 13; etc. are > prime numbers. 


eae ла эмн. 


A composite | number is a number which has factors each 
greater than I. 


4, 6, 8, 9, 10, I2, etc. are composite numbers. 


93. To ascertain what numbers are primes. 

(i) To find the prime numbers in a series of numbers, 1,2, 3... 
cancel every second number after 2, every third number after 3, 
every fifth number after 5, and so on; the remaining numbers will 
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be primes. [In finding the primes in any series of numbers, we 
need not divide by any prime number whose square is greater 
than the largest number in the series.] 


(1) To determine whether a given number is a prime, divide 
the number successively by the primes 2, 3, 5) 7; 11, etc. ; if there 
is a remainder in each case the given number is a prime. [It is 
mot necessary to try a divisor whose square is greater than the 
given number.] 


Note. From Art. go it will appear that the units’ figure of 
every prime number (except 2 and 5) must be т, 3, 7 ог 9. Hence 
any given number (not being 2 or 5) need only be examined when 
its units’ figure is І, 3,7 or 9 ; and in such а case we need not try 
the divisors 2 and 5. 


93a. The following is a list of PRIME NUMBERS between 
4 and 1009. 





I| 59 139 | 233 | 337 | 439 | 557 | 653 | 769 | 883 
2 | бї | 149 | 239 | 347 | 443 | 563 | 659 | 773 | 887 
3| 67 | 151 | 241 | 349 | 449 | 569 | 661 | 787 | 907 
5| 71 | 157 | 251 | 353 | 457 | 571. 673 | 797 | 911 
7 | 73 | 163 | 257 | 359 | 461 | 577 | 677 | 809 | 919 
11 79 | 167 | 263 | 307 | 463 | 587 | 683 | 811 | 929 
13 | 83 | 173 | 269 | 373 | 467 | 593 | 691 | 821 | 937 
17| 89 | 179 P 379 | 479 | 599 | 701 | 823 | 94I 
19 | 97 | 181 | 277 | 383 | 487 | бог | 709 | 827 | 047 
23 | IOI | 191 | 281 | 389 | 491 | 607 | 719 | 829 | 953 
29 | 103 | 193 | 283 | 397 | 499 | 613 | 727 | 839 | 967 


3I | 107 | 197 | 293 | 401 | 503 | 617 | 733 | 853 | 971 
37 | 199 | 199 | 307 | 409 | 509 | 619 | 739 | 857 | 977 
41 | 113 | 211 | 311 | 419 | 521 | 631 | 743 | 859 | 983 
43 | 127 | 223 | 313 | 42I | 523 | 641 | 751 | 863 | 991 
47 | 131 | 227 | 317 | 431 
53 | 137 | 229 | 331 | 433 


541 | 643 | 757 | 877 | 997 
547 | 647 | 701 | 881 (1009 








94. Every composite number can be resolved into factors 
which are all primes. 


Note. A number has only one set of prime factors. 


Example. Find the prime factors of 4452. 


We divide the number successively (and in each 2)4452 
case as often as possible) by those of the primes 2, 3, 2)2226 
$; 7; 11, 13,......) 2а? can be used as divisors, until we SIII 
come to a quotient which is a prime number, 31113 

7) 371 


Thus 4452::2X2X 3X7 X 53, 53 
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EXAMPLES. 54. 


Find the prime factors of 
1. 8. 2. 12. 8. 18. 4. 24. 5. 27 
6. 32. 7. 48. 8. 5o. 9. 63. 10. 64. 
11. 8o. 19. 88. 18. 99.. 14. 100. 15. 108. 
16. 176. 17. 117. 18. 288. 19. 495. 20. 625. 
21. 999. 22. 1050. 23. 1296. 24. 1760. 25. 2000. 
26. 3650. 27. 5760. 28. 2457. 29. 13824. 80. 200100, 
Determine which of the following numbers are primes, and 
find the prime factors of those which are composite ; 
81. 29. 32. бі. 88. 81. 84. 79. 85. 97. 
36. 107. . 87. 113 38. 207. 89. 227. 40. 349. 
41. 3751. 42. 507. 48. 4573. 44 619. 45. 713. 
46. 997. 47. 6539. 48. 1793. 49. 509. 50. 1363. 
Find the number of primes between 
51. 1 and 30. 52. то апа бо. 58. 20 and 7o. 
54. By what prime numbers may 37 be divided, so that the 
remainder may be 2 ? 
55. Ву what prime numbers may 109 be dwided, so that the 
remainder may be 4 ? 
50. By what numbers may 29 be divided, so that the remain- 
der may be 5? 


XX. HIGHEST COMMON FACTOR. 


95. A common factor of two or more numbers is a number 
which divides each of them exactly. 


Thus, each of the numbers 2, 3 and 6, is a common factor of 


12 and 18. 


The Highest Common Factor (Н. C. Е.) of two or more 
numbers is the 270/257 number which divides each of them exactly. 


Thus, 6 is the H. C. F, of 12 and 18. i 


Note. Two numbers are said to be prime 40 each other when 
they have no common factor, 


М. B. The term measure is often used as synonymous with factor, 
and Greatest Common Measure instead of highest common factor. 
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96. The H.C. Е. оў two or more numbers zs the product of 
all their common prime factors. 
Example 1. Find the Н.С. Е. of 18 and зо, 
18-23 3X5 5 30:32X 3X 5. 
The factors common to the two numbers are 2 and 3 ; hence 
the Н. С. Е. required =2 x 326. 


Note. In finding the H. C. F. it is not necessary to find the 
prime factors of all the numbers. It is sufficient to find the prime 
factors of oze of the numbers, and to form the product of those 
that divide each of the remaining numbers exactly. 


Example 2. Find the Н. С. Е. of 84, 140 and 168. 

Now; 8422X2X 3X7 ; and we find that each of the remaining 
numbers is divisible by 2x2*x7, but not by 3 ; therefore the 
Н. С. Е. required =2 x 2x 7 —28. 

^EXAMPLES. 55. 

Find, by the method of factors, the H. C. F. of 


1. дапа 24. 2. 20 апа 48. 8. 35 and 8о, 

4. 126 апа 144. 5. 9o and 325. 6. 252 and 348. 

1. 150 and 375. 8. 256 and 788. 9. 480 and 792. 
10. 15, 35, 120. 11, 16, 24, 140. 12. 9o, 125, 342. 
18. 224, 336, 728. 14, 625, 750, 1225. 15. 868, 3164, 4228. 


97. The following rule gives the most convenient method of 
finding the Н. С. Е. of two numbers : 


Divide the greater number by the less, the divisor by the re- 
mainder, then the second divisor by the second remainder, and so on, 
until there is no remainder ; the 2457 divisor is the Н. C, Е. required, 


Example і. Find the Н. C. Е. of 384 and 1296. 
Process : 384 ) 1296 ( 3 
1152 


7144 ) 384 (2 
288 
96 ) 144 ( 1 
96, 
48 )96 ( з 
96 
«. The Н. С. Е. required is 48, 
С. А. 6 
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Note. When the Н. C. F. of three or more numbers is requir 
ed, we first find the Н. C. F. of any two of them and then find 
the H. C. F. of this result and another number, and so on, through 
all the given numbers ; the last result is the Н. С, F. required. 


Examfle2. Find the greatest number that will divide 50 and 
6o leaving the remainders 8 and 4 respectively. 


50 — 8 == 42 


. 
ae 


EXAMPLES, 56. 


Find the H. C, Е. of 


1, 48 and 144. 2. 

4. 252, 348. 5. 

1, 2121, 1313. 8. 
10. 1379, 2401. 11. 
18. 6023, 15466. 14. 
16. 3556, 3444. 17. 
19. 13667, 14186. 20. 
22. 12321, 54345. 28. 
25. 5325, 8307. 26. 
28. 109056, 179712. 29. 


Are the following prime to each other ? 
32. 3370, 2703. 


81, 403 and 527. 
34, 1726, 1623. 35. 
97. 211, 2701, 38, 
Find the С. С. M. of 
40. 703037 and 5134083, 
42. 805, 1311, 1978. 43. 
45. 
48. 
50. 


1190, 1445, 2006, 
314, 570, 618, 720, 


; бо— 4 == 56. 
The number required the Н. С. Е, of 42 and 56» 14, 


76 and 238. 
493, 899. 

429, 715. 

266, 2793. 
5865, 69180. 
5187, 5850. 
43365, 44688, 
6327) 23997. 
9945, 50609. 
218707, 826769. 


3890, 8275. 
5789, 7337. 


204, 1190, 1445. 
1300, 725, 870. 46. 723, 807, 735. 
49. 


41. 


44. 
4.7. 


^ 


92 and 772. 
620, 2108, 

377) 1131. 

377 5» 10000, 
4081, 5141. 
6441, 10293, 
11050, 35581, 
13202, 146083, 
4155; 24720. 
123456; 987654. 


387, 9234. 
3486, 9448. 
9367, 14501. 


271469, 30599. 
1017, 123, 789. 
504, 2394, 2835, 


13339, 14136, 15903. 
51. 602, 7394, 876, 92458. 
52 What is the largest sum of money which is contained in 
R6. 4a. and R7. 8a. exactly ? 
53. What is the largest sum of money which will divide 
£7. 75. ба. and 213. 175. 94. exactly ? 


54, Find the greatest number that will divide 728 and goo, 
leaving remainders 8 and 4 respectively. 
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55. Find the greatest number that will divide 261, 933 and 
1381, leaving the remainder 5 in each case. 


56. Isthere any number that will divide 620 and 730, leaving 
the remainders 3 and 7 respectively ? 


57. 'Two vats contain respectively 540 and 720 gallons ; find 
the vessel of greatest capacity that will empty off both vats. 


58. Two masses of gold weighing 4427 and 7219 tolas respec- 
tively are each to be made into coins of the same size ; what is the 
weight of the largest possible coin ? 

59. A Jabourer was engaged for a certain number of days for 
R2. 8a., but being absent on some of those days he was paid only 
ВІ. 12а. ; prove that his daily wages could not be more than 
4 annas. 


60. A woman bought a certain number of eggs for 15а. 66, 
and sold some of them without profit for ба. 65. ; shew that she had 
still left аг /еазі 20 eggs. 


XXI. LOWEST COMMON MULTIPLE. 


98. A common multiple of two or more numbers is a 
number which is exactly divisible by each of them. 

The Lowest Common Multiple (L. C. M.) of two or more 
numbers is the /0270657 number which is exactly divisible by each of 
them. 


Thus, each of the numbers 12, 24 and 36, is a common multiple 
of 3, 4 and 6 ; but 12 is their Je:wes? common multiple. 


99. The product of two numbers is equal to the product of 
their H.C. F.and Г. С. M. Thus, 2 15 the Н. С. Е. and 12 is the 
L. C. M. of 4 and 6 ; and 4x6=2x 12. 

Hence we have the following rule for finding the L. C. M. of 
two numbers : 


Divide one of the numbers by the H. C. F. and multiply the 
quotient thus obtained by the other. 
Example. Find the L. C. M. of 58 and 57. 
The Н. C. Е. of 38 and 57-19 ; 58-1922, 
The L. C. М. required =2 X 57 114. 
Note. When the Г. С. M. of three or more numbers is 
required, we find the L. C. M. of any two of the numbers, and then 


find the L. C. M. of this result and a third number, and so on ; the 
last result being the І. C. M. required. 
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EXAMPLES. 51. 


Find the L. C. M. of | 
1. 12and 32. 2. 76and 98. 8. 81and99. 4. 320, 704 


б. 117, 192. 6. 1224, 1606. 7. 224, 336. 
8. "754, 806. 9. 957, IOOI. 10. 845, 899. 
11. 779, 1197. 12. 1287, 6281. 18. 76, 96, 106. 


14. 629, 851, 253. 15. 265, 385, 495. 16. 300, 906, 708. 

17. Resolve 210 and 385 into their prime factors, and hence 
obtain their L. C. M. 

18. Find the L. C. M. of 44, 54 and 72 by resolving them into 
their prime factors. 

19. Find the Г. C. M. of R3. да. 42. and Ву. тоа. 35. 

20. The H. C. F. and L. C. M. of two numbers are 16 and 
192 respectively ; one of the numbers is 48 : find the other. 


21. The H. C. F. and L. C. M. of two numbers are Io and 
30030 respectively ; one of the numbers is 770 : what is the other ? 


100. The following rule gives the most convenient method of 
Gnding the L. C. M. of several small numbers : 


Place the numbers side by side in a line ; divide by any one of 
the prime numbers 2, 3, 5, 7; 11....... which will divide any two at 
least of the given numbers exactly ; set down the quotients thus 
obtained and the undivided numbers side by side ; and proceed in. 
this way until you get aline of numbers which are prime to one 
another, The continued product of all the divisors and the num- 
bers in the last line will be the L. C. M. required. 


Example 1. Find the Г. C. M. of 12, 18, 20 and 105. 


Process : 2 ) 12, 18, 20, 105 
2) 6, 9,10, 105 
3) 3 9, 5,105 
5) 1, 3 5 35 


І, 3, 1, 7 
4 1.С.М.=2х2х3Х5х35Х 7 == 1260, 


Note. Work may be shortened by rejecting, at алу stage, 
from the line any one of the numbers, which is a factor of any 
other number in the same line. 


Thus, if it is required to find the L. C. M. of 6, 12, 15, 30 and 
4; it will be sufficient to find the Г. C. M. of 12, зо and, 40, 
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Example з. Find the least number which when divided by 13, 
16 and 18, will leave in each case a remainder 5. 


The І. C. M. of 12, 16 and 182144. 
The number required = 144+ 5 — 149. 


EXAMPLES. 58. 
Find the L. C. M. of 


1. 6, 8, 16. 2. 12, 16, 24. 

8. 5, 18, 16, 9. 4. 9, 4, 18, 6. 

Б. 12, 15, 18, 24, 56. 6. 15, 16, 20, 28, 42. 

7. 22,17, 33, 25, 85. 8. 8, 9, 12, 18, 30. 

9. 6, 15, 27, 35, 45. 10. 28, 36, 54, 72, 90. 

ll. 24, 10, 32, 45, 25. 12. 9, 18, 24, 72, 144. 
18. 51, 187, 153, 165. 14. 33, 55, бо, 80, 90. 
15. 22,88, 132, 198. 16. 17, 5I, 119, 210. 
17. 50,338, 675, 702, 975. 18. 24, 35, 52, бо, 91, 108. 
19. 315,156, 126, 108, 91. 20. 27, 87, 203, 261, 189. 
21. 126, 145, 87, 210, 585. 22. 2, 3, 4, 5 б, 7, 9; 9, то. 
23. 42, 4, 6, 8, Io, 12, 14, 16. 24. 15, 16, 18, 20, 24, 25, 27, 30. 


25. 24, 35, 52, 60, 91, 108, 126, 156, 315. 

26. Find tle least number which when divided by 12, 18 and 
30, gives the same remainder 9 in each case. 

27. Find theleast number which when divided by 128 and 
96 will leave in each case the same remainder 5. 

28. Find the least number which being increased by 3, will be 
exactly divisible by 24, 36 and 48. 

29. Find the smallest number of sq. inches which contains an 
exact number of sq. feet or of sq. cubits. 

80. Whatis the smallest sum of money that can be paid 1р 
pounds, or in guineas, or in moidores ? 

81. Five bells tollat intervals of 5, 5, 7,9 and Io seconds 
respectively, beginning together; after what interval of time will 
they again toll together ? 

32. Three men journey 10, 15 and 18 miles a day respectively ; 
find the least distance which would occupy each of them a com: 
plete number of days. 

38. Two round pillars are 14 yd. 1 ft. 9 in. and 18 yd. 2 ft. 3 in. 
respectively in circumference ; find the shortest rope that can be 
wrapped round each an exact number of times. 
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34. A heap of shot when made up into groups of 28, 32 and 
42, leaves always a remainder 5; find the least number of shot 
such heap can contain. 

85. Find the least number which is divisible by all the num: 
bers from 1 to 20 inclusive. 

86. Тһе circumferences of the wheels of a carriage are 6 ft. 
8 in. and 9 ft. ; what is the least distance in which both the wheels 
will make an exact number of revolutions ? 


XXII. FRACTIONS. 


101. Whenaquantity is composed solely of entire units, its 
measure 15 called a whole number or an integer. 

[In sections II—XXI the word zumber has been used in the 
sense of a whole number.) 


When a quantity is composed of one or more equal parts of the 
anit its measure is called a fractional number or a fraction. 


Example. Two-thirds is a fraction ; for two-thirds of the unit 
Indicates a quantity which is composed of zwo equal parts, ¢hree of 
which make up the unit. 


102. The number of equal parts, into which the unit is divided, 
із called the denominator of the fraction; and the numbér of 
such parts taken to make up the quantity is called the numer- 
ator of the fraction. The numerator апа denonmnator are called 
terms of the fraction. 

A fraction is represented by writing the numerator above the 
denominator, with a horizontal line between them. 


Thus, 9 represents the fraction of which the numerator is 4, and 
the denominator Is 7. 


Such symbols are called Fraction-symbols or Fractions. 


Notel. The symbol $ is read one-half;}is read one-third; 
$ is read /wo-thirds ; + 15 read one-fourth ; $ is read three-fourths ; 
and so on. 


A fraction expressed in the above notation is called a Vulgar 
Fraction. 


Example. 4 of a yard’ indicates a quantity which is composed 
of 200 equal parts, ¢4vee of which make up one yard ; that is, ‘ of 
а yard’ =2 feet. 


Note 2. We should get the same result whether we divide a 
yard (or any other unit) into 3 equal parts and take 2 such parts, 
or divide 2 yards (or twice that other unit) into 3 equal parts and 
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take one of these parts. A fraction may thus be considered to ex- 
press the quotient of the numerator by the denominator, Hence % is 
often read ‘2 divided by 3. 
EXAMPLES. 59. 
Write down the value of 


1, dof Би. 2. 2% 8. 44 
4. bofa md. Б. 15 of Rr. 6. о of £1. 
7. із of a ft. 8. ofan аппа 9. 48 ofa yd. 
10. $ of Is. 11. of Rr. 12. $ ton. 
18. 0 mile. 14. В seer. 15. 4 54. ft. 
16. Те cwt. 17. 3 of 15a. 18. 3 of RI. ба. 
19. 4 of 3ft.3in. 20. 4% of 74a. 21. dy of 1 hr. 5 min. 


103. Ifthe numerator and denominator of a fraction are each 
multiplied by the same number, the value of the fraction is not 
altered. 

For, consider the fractions 4 and 44 : the first indicates that the 
unit is divided into 3 equal parts and 2 of these parts are taken ; 
the second indicates that the unit is divided into 36 equal parts and 
24 of these parts are taken. Now,a part in the former case is 
obviously equal to 12 parts in the latter case : consequently 2 parts 
(taken) in the former case=24 parts (taken) in the latter case. 

.. 4-36; and 34= 8918. 

Illustration : 8 of a yard=2 ft. ; and $$ of a yard —24 in.=2 ft, 

Corollary. И the numerator and denominator of a fraction are 
each divided by the same number, the value of the fraction is not 
altered. 


104. A whole number may be expressed as a fraction with алу 
glven denominator. 
Thus for example, 3=#:= 6 = 9 = 2 еіс, 
105. A given fraction can be transformed into another fraction 
of which the denominator is any multiple of the given denominator. 
Example. Transform # into a fraction with the denominator I2. 
1223X4; hence 4=3%¢=,8. Ans. 


EXAMPLES. 60. 
1. Express each of the whole numbers 2, 5, 7, 10 as a fraction 
with denominator 9. : 
2. Change 11 to fractions having 2, 9, 11, 25 and 35 for their 
denominators. 
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3. Express 21, 76 and 159 as fractions with denominators 5, 9 
and 75 respectively. 

4. Express § and { each as a fraction with denominators 12, 
18, 96 and 600. 

Б. Find fractions equal to $, $, 5, к, #8, having 9o for their 
denominator. 

6. Transform ДА, 89 and §4 into equivalent fractions whose 
denominators shall be 11, 5 and то respectively. 


7. Express $$, 40, 8% and 41, each as a fraction with the 
denominator 6. 


106. A fraction is said to bein its lowest terms when its 
numerator and denominator have no common factor. 


Example 1. Reduce $29 to its lowest terms. 


We divide the numerator and denominator by their Н.С. Е, 
which is 210. 


Thus $28-818:338— 8 Ans. 


Note. In reducing a fraction toits lowest terms, it is con- 
venient first to remove any factors common to both numerator and 
denominator, that can be found by inspection or by the application 
of the tests of divisibility (Art. о). 


Example 2. Reduce 18 to its lowest terms. 


13 
H 

Process : 7 = Ans. 
14 


Here, first 78 and 84 are divided by 2, giving quotients 39 and 
42 ; next 39 and 42 are divided by 3, giving quotients 13 and 14 
which are prime to each other ; hence the answer is $3. 


Example 3. Reduce by cancelling to their lowest terms : 
ү 2XI wy 3Х4Х 
(i) 5; (1) 32455 








35x8? 6x20 ` 
3 
2x15. 3 y 9Х4хф I р 
(i) 98х8. 28 Ans. (ii) @х#@ 77 Ans. 
7 4 2 


It should be borne in mind that when a factor is солге/ ға, it is 
replaced by 1 and not by o. 
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EXAMPLES. 61. 


Reduce to lowest terms : 


1. 8. 2. 4, 3. 4h. 4. 33. 5. M. 
6. 33. 7. di 8. 1f. 9. M. 10. $5. 


11. $$. 12. 43. 13. $5. 14. 3$. 15. 88. 
16. 3. 17. 34. 18. б. 19. My. 20. №. 


EXAMPLES. біз. 


Reduce to their lowest terms : 
1. 4%. 2. 38. 3. 88 4. $9. 5. ff. 
6. ЗУ. 7. 144 8. үүр 9. j£. 10. ЕН. 
11. 44, 12. 539. 13. 435, 14. 444. 15. 43 
16. 3814. 17. ЫҢ. 18. 488019. 5883. 20. ИЯ. 
21. 4. 22. Е. 23. $44. 24. 1433. 25. НЗ. 
20. ЫЫ. 27. 3383, 28. 1141. 29. 89423. 30. 8398. 
31. НМ. 32. AAA. 33. $9839. 34. НИМ. 35. ИНН. 


EXAMPLES. 61b. 


Reduce by cancelling to their simplest forms : 


l 84. 2. HE. 8. НЕ 

4. SAM. 5. 1338. 6. «Б. 
7. НН. 8. фат. 9. di^. 
10. 2555354, 11. JUS. 12. адл. 


107. A mixed number is composed of а whole number and 
a fraction, as 33. This stands for 344, and is read ‘three and 
two-fifths.’ 


A mixed number can be expressed as a fraction. 


Example, Express 44 as a fraction. 
4-43 73 13-2. 
For, 12 thirds of the unit and 2 thirds of the unit make (12- 3) 
‘or 14 thirds of the unit. 
Hence the rule; Multiply the whole number by the denoml- 


nator of the fractional part ; add the result to the numerator of 
that part for the new numerator, and retain the same denominator, 
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EXAMPLES. 69. 


Express the following mixed numbers as fractions : 


1. 3%. 2. 7%. 8. 9-1 4, 87 б Б. 54. 
6. 71465. 7. 1 245. 8. 2058. 9. 392. 10. дорду. 
ll 295. 12. 7685. 18. 258%. 14. п. 15. 99$. 


108. A proper fraction is one, of which the numerator is 
less than the denominator, as 4. 

An improper fraction is one, of which the numerator is equal 
to or greater than the denominator, as 3, 4. 

An improper fraction is either equal to an integer or a mixed 
number. 

Example. Reduce 25 and 33 to whole or mixed numbers. 

M mm EF =F = 3, = M+ mgt §= 4G. 

Hence the rule : Divide the numerator by the denominator ; 

the quotient will be the integral part of the mixed number ; the 


remainder will be the numerator, and the denominator of the given 
fraction the denominator, of the fractional part. 


(1) (11) 
7 )21 6 ) 29 
3, тет. О, 4, тетп. 5, 
Hence 32-43, Hence 22 — 44. 


109. The reciprocal of a fraction is a fraction formed b 
interchanging its terms ; thus the reciprocal of $ is $, of 4 (or $) is 1 


EXAMPLES. 6358 


Express as whole or mixed numbers : 
1, 1. 2. 3. "8. M. 4. ЗА, b. ЗА, 
e. 49. 7. 4. 8. 1. 9. #8. 10. Ч. 
11. 33. 12. Ж. 13. 44. 14. $9. 15. $$. 
16. 2298. 17. 38+. 18. ТА. 19. 522, 20. $f. 
Express the reciprocals of the following fractions as whole or 
mixed numbers : 
21. 4022. 22. she 28. т 24. 7%. 25. ір. 
26. $9089. 27. dy. 28. ARA. 29. №. 30. НЕ 
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110. Two or more given fractions may be reduced to equiva- 
lent fractions having the lowest common denominator. 


Example, Reduce $, {у and Ñ to equivalent fractions having 
the lowest common denominator. 


The denominators are 9, 12 and 10; their L. С. M. is 180. 
180-- 9220, .. %-%%40 =; 
180--12-415, 2. за езі ы; 
18024-10218, .. gy = РАБ =. 


Hence $, 1% and ў = 00, 15% and fd respectively ; and these 
latter have the lowest common denominator. 


EXAMPLES. 64. 


Reduce to equivalent fractions having the least common 
denominator : 


1. 1 апа 5. 2. 15 and їз. 8. 15 and Фу 4. 3, $, $. 


5. $21 6. $, т» в. 7. poar 8. іі 88. 
9. ту 751b 10. 455018 П. 34, во, 88. 

12. в. 13. 34, 44, 6$. 14. 2, 4,4. 

15. 3, 5 15. 16. $, 3}, 2, #. 17. 3, 4, 4, $. 

18. $3,3, 4, 3, $. 19. үң, 28 Тр LT I. 

20. Бф р у. 21. ЫЫ 155. 

22. 2,2}, ү, Н. 28. 45-68 Фр тб. 

24. 2,35 74, ү, $. ? 25. % гр Әр бо To 

26. 3, 7%, 2%, $, 5. 27. I5 55 b 4, 152. 


ШІ. Of two fractions having a common denominator the 
greater is that which has the greater numerator. 


Thus, of the fractions yy and %, the former is obviously greater, 


Of two fractions having а common numerator the greater 15 
that which has the /ess denominator. 


Thus, of the fractions § and § the former is greater. 


Note. In comparing values of fractions, they must be reduced 
to equivalent fractions having the L. C. D. or L. C. N. 


EXAMPLES. 65. | qu — 


Wiha сос ee + 
1. gor 3? 2. yz, ors? 3. 3% or 48? 
« Ho? 5 реф? в. Но? 
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7. 
10, 


18. 
16, 
18. 
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Find the greatest and the least of the following fractions : 
Нь 28, 38. 8. $ To 43. 9. 3$ 8%, 33. 
4; th, 1$, 4. ll $; р йв 12. fp ур 3% 8 


Arrange in order of magnitude : 


b $, та. 14. т, 3% as 15. 5,518 
№, 38, 38. 17. $b $5.84 18. $5, Hi 418. 
ЬЕ 20. 1115 тр 4. 21. $o 15 ti 


ADDITION AND SUBTRACTION OF FRACTIONS. 
119. Addition.—The sum of fractions having a common 


denominator is a fraction whose numerator is the sum of the 
numerators, and whose denominator is the common denominator, 
of the original fractions (see Art. 107). When fractions to be 
added have different denominators, they must be reducec to 
equivalent fractions having the L. C. D 


an 


Examfle т. Add together 7, $ and $. 

Process: 1448-44-15 5868-03-24 Ans, 

Example2. Add together 5, § and $. 

The L. C. M. of 2, 6 and 9=18. 
bebef-de be A TI ERR еец. Ans. 


Note. Thesum should always be expressed in its lowest terms ; 
d if an improper fraction, should be reduced to a mixed number. 


EXAMPLES. 66. 
Add together 


1. Lii 2. 3,7, 9. 3. 5584. 

4. Үү й. 5. 1915 1. 6. 3 15 38. 

7. æ t iè 8. убо, 180 тво. ө. 44,48, Н. 
10. 4,4. 11. 4,3. 12. ў, 15. 
13. 2679 № 14. ў, 33, 1%. 15. % їр ту. 

Simplify | 

16. 14144. 17. ++ 18. ++. 
19. 144 41 20. 3-1441 21. 34144, 
22. 14144444. 23. 1-4:44,4ү,. 24. 41-444,444. 


25. 2-11-1441. 26. НЕННЯ. 27. ЕН. 


1401-1129. АНИ. 30. тона. 
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113. In adding mixed numbers it is convenient to proceed as 
In the following example : 
Example. Add together 24, 3} and 74. 
Process: 2343147-2-4347434144 
-I2-- {+ 15 19 
= 124228410 
== 12 + 3 =12+1үд=13үд. Ans. 
№. B. Itis also convenient to reduce improper fractions to mixed 
numbers. 
EXAMPLES. 67. 
Add 
1. 38-45 2. 71-65. 3. 545873. 4. 131423 
Б. 34 5b t 154. 6. 7344814-14ү. 7. 254143. 
8. 314-92 -H. 9. I 24,443. 10. 7+2+29%, 
ll 34-49 p Ont 1s. 12. 2bt3it 4v 15. 
13. 37; +290 + 240, 14. 333-31233-44. 
15. 2}+3+12+55. 16. 1+28+24+ 315, 
17, 2900 +21900 4 1909. 18. 24924299, 
19. 10+3}+222+.4. 20. 34544414. 
‚В. а. 2. Le 5 а yd. ft, in. 
21. 7. 9.2% 22. 1.9. 2% 23. 7.1.3 
ж 2.0. 5i 2424.2 
13. I4 . 6 2 3.0. 78 * 
2. 7.018 1.0.3 2.1.51 
lb. oz. dr. oz. dwt. gr. hr. min. sec, 
24. 1. 7.7 25. 3.10. 7$ E ol 
2. 9.3 Р 7. о. 8 2.22. 1 
3-534 8. 3. 4. 7. 291% 
4. 3.715 2% yos 5.34. 341% 


114. Subtr&ction.—Tpe method of subtraction of fractions 


is similar to that of addition. 
Example 1. Subtract $ from $. 
Process; 4-4451:3-44, Ans. 
Example2. Subtract й from с. 
The L. С. M. of 8 and 62224. 
Ao4d-)b-138-4-9-4 Ans. 


о сан 


13. 


21. 


29. 
81. 
88. 
85. 


95-51. . 2 
122 — 7%. 6. 
51-23. 10. 
94-2. 14. 
3948 - 2881. 18. 
3-3. 22. 
12-31. 36, 
Simplify 

23-31 —- 41. 
34+ 4-2. 

918 — 84+ 34. 


ARITHMETIC 


EXAMPLES. 68. 


Perform the following subtractions : 


3-25. 23-34. 8. 5-4. 4, 4-і 
$- їв. 6. 15-ші. 7. 05-шы 8 ї0-20 
13-41, 10. а. 11. 36-50. 12. 185—484. 
2-5. 14. 73-23. 15. 1415-14. 16. 1-4. 
8-15. 18. 28-28. 19. 74-71, 20. 41-42. 
I — 45. 22. І- Тк. 28. 1-1. 24. 1-3. 
115. The following examples are important. 
Example 1. Subtract 33 from 78. 


Process : 78—38=726—326=7—-3+ 18-28 4 6 4d. Ans. 
Examfle2. Subtract 24 from 44. 

Process : 4-23 —-4?5 -23=3#-2Н=3-2+8-В 

=+ Yt = Ij. Ans. 

Example 3. Subtract р from 7. 
Process: 7— ү =6 +I — ү =b + 45-645. 
Example 4. Subtract 3} from 9. 
Process: 9—3¢=6—f=5+1-f=5+3=5% Ans, 


Ans, 


EXAMPLES. 69, 


Perform the following subtractions ; 


8—2h4+73— 315. 


92 — 71. 3. 
1765 — 1234. 7. 
4-3. 1. 
1222--329. 15. 
97—24}. 18. 
7-8 28, 
17-4. 29. 


33-4. 4. 
84-2: 8. 


836—734. 12. 


“34% - 24}. 18. 
74 - £. 20. 
9-4. 24. 
18 — 415. 28. 


52-4. 

1938 — 243. 
23d — 17$. 
Sog — 40 
10{ — &. 
10-49. 

20 — 929. 


30. 744975 - Іо}. 


32. 
34. 


178-32-78. 
125 — 71 — 24. 
36. 7-3Н- 


2+ 
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37. 7-292 49004209, 38. 7-1-8-4. 

39. 1$-7149-2). 40. 3bt4i-51b-25. 
41. Subtract R2. 130. 412. from Rr3. 9а. 62. 

42, Subtract R7. тоа. 525. from Вто. 7a. 32. 

48, Subtract R2. 13a. 1187. from R7. 2a, 32). 

44. Subtract £3. 175. 914. from £14, 75. 3154 

45, Subtract Z4. 75. 384. from £10, os. 2454. 

46, Subtract 7 yd. 2 ft. 98 in. from 14 yd. o ft. 34 in. 


MULTIPLICATION AND DIVISION OF FRACTIONS. 


116. To multiply a fraction by a whole number, we, multiply 
the numerator by that number, leaving the denominator 
unchanged. 


Thus Құхз-еЙ ей + = 20А ГАЙ а убу, 
Example 1. Жжхіа- 9314 = 4x2 =m R к= 2, 
Example 2. 238 х счз23х 5-4 Х 5 II5 A = 115+ 34 ә 1184. 
Example 3. Multiply 9) by 57. 
Since үф 1-1 
oo X 57 = 57 — 100 = 56 +1 — 005 56 + 15556159 
Example 4. Multiply 9999 by 7. 
Since 99ү = 100 — ір 
99109 X 7 = 700 — убу 7699 + 1 — з бу 699+ й 699455. 


EXAMPLES. 70. 
Multiply 


1. #by7. 2. Ту 8. 3. 32 by п. 4. ?by9, 

5. 4,руто, 6 ук. 7. ib by 30. 8. 189 by 303. 

9. Жһугі. 10. ge by 36 1. dibysr 12 42 by 70, 
13. 20 byiro.14. Жұ by 144. 15. 32 by 570. 16. d by 91. 
17, 3¢by 4. 18. 64by7. 18. 7$byg. 20. 845 by 12, 
21. 281 by 12. 22. sg, Бу 12. 23. 29% by ir. 24, 918 Бузі, 
25. 3Н by 54. 26. 41у 249. 27. 34g Бу 144. 28. 248g by 88, 
29. 9% by 29. 30. Бу 39. 81. Wife Бу 19. 32. 108 by 45, 
33. 997% by 9. 34. 91 by 39. 35. 9991 by 23. 
86. 9915 by 32. 37. 9% Бу 21. 38. 319183 by 20, 
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39. 75.7154. by 5. 40. 95. I1 5d. by 9. 
41, R7. 32. 332. by 7. 42. R8. за. 412. by 6. 
43. 4s. o4 Ad. by 11. 44. £3.05. 7. by 12. 


117. To divide a fraction by a whole number, we multiply 
the denominator by the whole number, leaving the numerator 
unchanged. 

Thus $9 = уу = f : for, a part of the unit іп уу is one-fifth 
of a part in $, and since the same number of parts is taken in both 
cases, Як is one-fifth of $. 


Example 1. 747 10=25 + 10-5:430 55434543. 
Example 2. Divide 37598 by 5. 


Process : 5) 37591 
751, 4$ rem. 


Now 48--5 24--6- 24; 2. 375934- 5775144. 


Note. Inthe division of integers by integers, the complete 
quotients can always be obtained by the aid of fractions. Thus 


for example, 320-+9 = 232 = 355. ) 
s М. 





EXAMPL 
Divide wi LLL EO M 
3 by 4. 2. 3 Бу з. 3. З у». 4. }Ьуў. 


1% Бу 12. 6. #4} у 28, 7. $$by22. 8. Ра by ип. 
798 Бу 5. 10. тд Бу 42. 11. 188 by 88. 12. үй by 54. 
13. $$ by 135. 14. $$by 160. 15. 444 by 95. 16, 445 by 87, 
17. 7} ъу 4. 18. 3ibyg. 19. 34у 85. 20. Af by п. 
21. 164 by 15. 22. 4$ by 57. 28. 3; by 21. 24. 23 by до. 
25. 213b by 5. 26. 73 by 6. 27. 713 by 4. 28. rooljbyrs. 
29. 33338 by 21. 80, 3564, by 33. 31. 99915 by 16. 
82. 72912 by 19. 88. 3249 by 15. 34. 39% by 24. 
35. Rio. 120. 245. by 8. 36. R22. 13a. 3%. by о. 
97. £20. 75. 684. by 11. 88. £99. 19s. 11334. by 13. 
Obtain the complete quotient in the division of 
89. 720 Бу 9. 40. 1346 by 7. 41. 1000 Бу 23. 42. 1234 by 11 
43. R29. 7а, by R7. 3a. 44. R2.14a.65. by та. 90. 
45. £728. 115. by £3. 73. 46. £100. 75. 64a. by 135. 84, 
47. R20. За. 2). by 8. 48. R13.12a. 65. by І. 


отк 
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49. R420. 7a. 95. by 13. БО. Жоо. За. 11$. by 16. 
51. £17. 175. 74. by 5. 52. £59. 195, IId. by 15. 


118. The definition of multiplication which we have given in 
Art. 29 implies that the multiplier is a whole number, and it is not 
applicable when the multiplier is a fraction. We therefore give 
below the general definition of multiplication. 


Def. To multiply one given number by another is to perform 
upon the number multiplied that operation which is performed 
upon unity to obtain the multiplier. 


Since I is repeated three times to obtain the number 3, to 
multiply a number by 3 15 to repeat that number three times, 


Again, since I is divided into 3 equal parts and two of these 
parts are taken to obtain the number $, to multiply a number by 
5 is to divide that number into three equal parts and take two of 
these parts ; that 15, to multiply a number by 4 we have to divide 
the number by 3 and multiply the result by 2. 


Example. Multiply 2 by 3. 
Since 2—7-—4,2,; and ;24,x2-$3 ; 
3х9-31 = ar. Ans. 
Hence the rule : To multiply one fraction by another, multiply 


the numerators for the numerator of the product, and multiply the 
denominators for its denominator. 


(№. B. This rule holds good for the continued product of three or 
more fractions. ] 


Note. Hence it is clear that 2x3—23x2. 

А 119. А compound. fraction is a fraction of a fraction ; as 
of t: 

The compound fraction, $ of $, means that we are to divide + 
(regarded as a whole) into 3 equal parts and take 2 of these parts. 
Hence 4 of $ is equivalent to 4x4, Ze. to {х Ё. 

Example. Simplify 35 of 98. 

3$ of 98 = 3h x98 3A x E= у = Е АЗС. Аяу, 


№. B. Before effecting the multiplication, common factors should be 
cemoved from the numerator and denominator. 


EXAMPLES. 72. 
Multiply 
L ¢ by é. 2. $byi 3. § by 3. 


C. А.7 
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4. $% by №. 5 i} by 15. 6. df by 88. 

7. 41у 48. 8. B$ by й. 9. 52by А. 
10. 35 Бу 8. 11. 4$ by 28. 12. i$ by 3%. 
13. 415 by 73. 14. 73Ъу 3$. 15. 2$ by 14. 
16. 4# by 34%. 17. 2% by 38. 18. 3% by 24. 
19. 5% by 54. 20. 3% by 4$. 21. 2% by 44. 

Simplify 
22. 34 of 23, 23. + of 44 of 33. 24. 25 of 3¢ of 4}. 
25. 4 of 1x7}. 26. 43x31 of 455. 27. 12x 24x 33. 
28. $ of 24x 3% of 9. 29. 3% of2ix4x74. 
30. $3 of № of 23. 31. 34x 543 of хі, 
32. 44x 24x 14 of 25. 33. + of оғ 24. 
34. 1х1х3 хх IA 35. 4 of б of + of $ обі. 
86, 24 of 34x 1} of 245 x 13. 87. #£0f9x7%x 4$ of £ of 8. 
120. Example. Reduce 29 poles to inches, 
Precess : 29 po. 
_5% 
145 =29х5. 
143 =29 +2; 44.) 29Х$. 
159% yd. 
__3 
4795 ft. 
512 
5742 in. 


EXAMPLES. 73. 
Reduce to inches : 
l 7po. 2. 13 po. 8. 29po. 4. 39 ро, 5, 49 po. 
6. 4fur. 39 po. 5 yd. 7. 10 mi. 5 fur. o po. 3 yd. 
Reduce to sq. inches : 
8. 754.ро. 9. 1354.ро, 10. 29sq.po. 11. 3954. ро. 
12. 49sq.po. 18, дас. 2 то.7 po. 14. 1 sq. mi. 3 ac. Io ро, 


191. Division by a fraction is the zzverse of multiplication. 

To divide § by $ is to find that number which being multiplied 
by 2 gives 8 as the product. But х $ being multiplied by $ gives 
$ аз the product (77 2x$-—1); therefore 8--4-48х 3; and hence 
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we have the rule : Multiply the dividend by the reciprocal of the 
divisor. 
Example 1. 81-38-4323--1Х3-432 х Ap 2429221 Ans, 
Example 2. 18 of a number is 4, what is the number ? 
Here the product of the number (required) by 8 is 4 ; 
the number required =4--$=% х $2264. 


EXAMPLES. 74. 


Divide 
1. 2 by 2. 2. й by §. 3. ya by 43. 4. $$ by $4. 
5. 3bbyol. 6. 7h by їв. 7. jAbyid. 8. Fh by 88. 
9. 115% Бу 3. 10. 164 by 12$. ll. $$ by о. 12. 114, Бу 12} 


13. 124 by 1$. 14. 13} by 20. 15. 102 by 49. 18. 9 by 88. 
17. 14% by 5$. 18. ифЪЬу 7$. 18. toby 74. 20. 76 by 28$. 
21. # of 44 by 74 of 33. 22. 34x62 by 14x м. 

23. 41+715 by 43-25. 24, 32 of 3} by 7- 315. 

25. Гога number is 14; what is the number ? 

26. 3$ of a number is 2%; what is the number ? 

27. Find the number, 2 of which is $ of f. 

28. 34 of 44 of a number is 7 ; find the number. 

29. 5 of 2 of a number is 3% of 10 ; what is the number ? 


80. Which is greater, the quotient of 34 by 61 or the continued 
product of 3, § and $ ? 


H. C. F. AND L. C. M. OF FRACTIONS, 


199. The definitions which we have given of the Н. C. F. and 
L. C. M. of two or more whole numbers will also be applicable 
when the given numbers are fractions, provided that we understand 
by exact division, that the complete quotients must be 272269, 

Rule. To find the Н. C. F. or the L. C. M. of fractions, reduce 
them to their least common denominator ; then find the H. C. F. 
or the L. C. M. of the new numerators, and write it over the 
common denominator, 


Example 1. Find the Н. C. Е. and L. C. M. of f, 24 and $$. 
The given fractions are equivalent to 12, 40, $8; 

the Н. С. Е. of 12, 40 and 15» 1, and their L. C. M. 120; | 
/. the Н. С. Е. required =} ; 

and the L. С. M. required 2228 == у}. €» 
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The following rules will be found practically more convenient. 


(i) The Н. С. Е. of two or more fractions 2% their lowest terms 
is a fraction whose numerator is the Н. C. F. of their numerators, 
and whose denominator is the L. C. M. of their denominators. 


(ii) The L. C. M. of two or more fractions 277 their lowest 
terms із a fraction whpse numerator is the І. C. М. of their 
numerators, and whose denominator is the Н. C. F. of their 
denominators, 

Example 2. Find the Н. С. Е. and L. С. M. of 43, 23 and $. 


The given fractions when reduced to their lowest terms are 
equal to 2,3 and 4. 


(i) Н.С.Е. of numerators=1, and L. C. M. of denominators = 36 
the Н. С. F. required = д. 

(ii) L. С. M. of numerators = 8, and Н. С. Е. of denominators = І; 
the L. С. М. required = $ =8, 


EXAMPLES. 15. 


Find the H. C. F. and L. C. M. of Я 
1. Зала $. 2. ys and $. 3. Жапа 1$. 
4. $655. 5. ъф тв. 6. 33, 51, үз. 
7. 88, 8, 38. 8. 2,88, ТІ, 9. 2h, 34, 43. 


10. 3, $, 103. 11. №79, 33, 4. 12. 115, 28%, 53$. 


13. What is the greatest length which is contained a whole 
number of times exactly in both 74 feet and 41 feet ? 


14. Find the least number which, when divided by each of the 
fractions $, 43, and 44, gives a whole number as quotient in each case. 


15. Four bells commence tolling together ; they toll at inter- 
vals of т, 12, 14 and 14 seconds respectively ; after what interval 
will they toll together again ? 


MISCELLANEOUS EXAMPLES, 76. 
1, What number must be added to 3$ of $ that the sum may 


2. What must we take from 3% to leave 24 ? 

8. From what must 4% be taken to leave 8 of 2? 
.4&. What number multiplied by 2+ gives the product ф- £ ? 
5. By what do we divide $, if the quotient is 8? 

6. How many times does $+} contain 5-1? 
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7. What number do we divide by 7%, if the quotient is 2} ? 


8. If the divisor be $, and quotient 8 of the divisor, what 
fs the dividend ? 


9. Find the price of 217 lb. at 534, per Ib. 
10. Find the cost of 325 maunds at R2. да. 452. рег maund. 
1l Find the weight of 125 boxes, each 72 Ib. 
12. R720 is үу of what amount ? 
18. Find the sum of money, 2 of which is £30. 
14. Which is the greatest, 44-+ 34, 44 x 34, 44-31 or 454 33? 


15. What number is that from which if you subtract Ф — 3, and 
to the remainder add $ of $, the sum will be 34-42 


16. Find the least fraction which being added to $ shall make 
the result an integer. 


17. A gives В $ of his money; В gives С $ of what he re- 
ceives ; and C gives D + of what he receives; what fraction of A’s 
money does 2 receive ? 

18. If I lose 3 of my money, what fraction of it have I left ? 

[The fraction =1— б =4$.] 

18a. $ of a post are imbedded in mud, ү are in the water, and 

6 ft. are above the surface ; what is the length of the post ? 
[+= ; І —үз=тр. 2. Үз of the post =6 ft. ; 
and .’. the length of the post =6 ft. +43;=6 x № ft. =20 ft.) 

19. A book contains 25 pages, and a boy has read 15 of them ; 
what fraction of the whole has he yet to read ? 

20. А sum of money is divided among three persons, 4; B and 
С, A receives 8 of it, and В receives 3. How much does C get? 

21. A man owns үй of an estate, and sells $ of his share ; 
what fraction of the estate does he still own ? 

22. A merchant owned 2$ of a ship, and sold 4% of his share | 
what part of the whole ship had he left ? 


23. If I give away 3% of. my money, and then $ of what re- 
mains, how much of the whole is left ? 


24. One-fifth of an estate is left to the eldest son, 4 to the 
second, and 4 of the remainder to the third ; how much was over? 


25. At his first game a person loses } of his money, at the 
second 1 of the remainder, at the third of the rest ; what fraction 
of his original money has heeft ? 


26. When 14 083 of a loaf of bread has been eaten, how much 
of the loaf will be left ? 
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27. After paying $ of a bill, R24 is stil] due ; what was the 
&mount of the bill ? 


28, А person expends $ of his income in board and lodging, $ 
in clothing and ду in charity, and saves £318. What is his income: 


28. A boy after giving away 1 ofhis pocket-money to one 
companion, and $ of the remainder to another, has 2s. left. How 
much had he at first ? 


30. A man travelled 42, of his journey by coach, $5 by rail, 
and walked the remaining 9 miles ; how far did he go ? 


91. One-tenth of a rod is coloured red, one-twentieth orange, 
one-thirtieth yellow, one-fortieth green, one-fiftieth blue, one-sixtieth 
Indigo, and the remainder which is 302 inches long, violet. Find 
the length of the rod. 


82. Of a certain dynasty 4 of the kings were of the same 
name, } of another, $ of another, № of a fourth, and there were 
$ besides. How many kings were there of each name ? 


38. How many whole cakes would be wanted for 100 children 
if each has a third of a саке? 


34. By what number should 2414 be multiplied so аз to pro- 
duce the least possible integer ? 
20 eg. 57. 65. I ton 5 cwt. 
95, Simplify £14. 55. 4 tons 15 cwt. 
86. How often may ў be subtracted from 7, so as to leave a 
remainder not less than 3? 





87. From a rope 20 ft. long, as many pieces as possible are 
cut off, each 22 ft. long ; what fraction of the latter length will 
be left ? 

88. A cistern has two pipes attached to it, one to supply and 
one to draw off, The first can supply # of a gallon, and the second 
can draw off $ of a gallon, per minute. If both the pipes are opened 
when the cistern contains 81 gallons, how soon will the cistern be 
empty ? 

39. The double and fourth part of a number, added together, 
give 7% as the result ; what is the number ? 


40. Find the number, of which the eighth part exceeds the 
tenth part by 71. 

41 What are the nearest integers to 12{ and 172? Give 
reasons for your answer. 

42. А number ої mangoes is to be divided amongst 3 persons 
зо that one may get of it, another 45, and the third the 
remainder ; what must the number ай /eas? be that this may be 
done without cutting any of the mangoes ? 
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XXIII, COMPLEX FRACTIONS, 


123. А simple fraction is one, in which the numerator and 
denominator are both whole numbers ; as $, 8. 


A complex fraction is one, in which the numerator or deno 
minator or both are not whole numbers ; as 


i 7, 33 4+8 
v 2P 48 3h of 24° 
Note. Ч is read 5% divided by 4%, or ‘3% Бу 48". 
194. Complex fractions can always be simplified as in the 


following examples : 


Example 1. 112.5 с -31-2 Зан 2 


171 171 Ig 

Example 2. al 7-2, Za] т^: 5 2. 

Example 3. ril 3274: = ч Зэс? 70 
13 

Example 4. Ary itt т. xz 


31 of 21 “ix 38 6 26 4 
№. B. The work within the brackets may be omitted in practice, 


Note. There is another method of simplifying complex frac- 
tions, which is explained by the following example. 


ене 43-31 
Example 5. Simplify 3j ' 
We multiply the terms of the fraction by 12, the L, C. M. of 
the denaminators 2, 5, 4 and 6. 


Thus the fraction &-——— - 847149 d 
04-10 19 


EXAMPLES. 77. 


м 5% 





Simplify 
3i 13 23 7 10 
1; с 2. 8y 8. ag 4. ГА 5. n 
тоў 95 99:05 iti 3-1 
Ou: ро а ее 952: 100308 
n oi 19, 31333 13. 71-38 үд, 101607) 


ix 4-3V (od Шы 


104 | ARITHMETIC 


Ib+2h+3t үд Shof2x# үр 7,28 ув 35. 








6 16 БЕ 77 W^ 07 oW 
75,21 4% 3 ,45 сб 7 245 
19, +=- 20. — of of —.. 21. -49, 
nii 7 14061011 Fori" 3 

221 1 1 pot i 

2} 54-24 4 8 216 12 2 374 
23, += . 28, =. 24, ——=—-. 
2$ 31-03 Tale ЩЕ 

2 3 6 2$ 3% 43 


195, Example. Simplify the continued fraction, 




















3+ : 
77 ч 
4+2. 
044 
1 
Process ; “= ^ о: 
5 IO ЗІ 
mpi ua З 
3+ aUi nok Ans. 





















































Simplify 
L - | 2. = : 8, t | 
ШЕТ ШЕ: ares 
4. 2+ E: ў Б. 3+ -> Я 6. 7+ Е 4 
oe фы Е NN 
ЕЧ і 2-8 3 4-4 
1. 14 : I 4 8, 6+ : I в 9. 2%+ eee — 
2+—- ; 6 — : 2+ 5 Е 
EK M 6+ оо ——— 
35241 %2 25231 
10, : И m-—— 29.2 : : 
1 I 2 
4- ———— 2+ = decus 
2- 24 34:29 
1 5 
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126. The following examples of simplification are important. 

Ехатдїгї. 34-41-4-4х х1-41-23. 

Examfle2. %-%хі%-іхіхі-%; 

Example 3. 1х3-4-4х41х48-4. 

Example 4. 251-1х8-4-12-1х1х 31х1х 3 х= ес. 

In the above examples the operations of division are converted 
into those of multiplication by inverting the fractions which are 


preceded by the sign of division ; since division by a fraction is 
equivalent to multiplication by its reciprocal. 


Note. Insimplifying an expression, a compound fraction must 
be treated asa single number. The difference in meaning 
between 3-1 of апа $+4x} should be noticed. 


3-4 001-41Х Х1-6, 
but 5-5 x I-ixixi-$£. 


EXAMPLES. 79. 


Simplify 
1. &+54+23. 2. 14-14-11. 3. $-—25 x24 
4. 21-4х1,ү. 5. 2kixi-c1ii 6. 21х13--23., 
7. 13--11х21--23. 8. 1х1-1х9-4-4. 9. 3%-14--4х%. 


10. 31-1х1--4-4х4. 11. 31-24 of 6$. 12. 23-31 of 4. 
13. 2%--3іх44. 14. 2bxic3bofik 15. 4$x2$+-14 of 3}. 


16. 2b of $+34x 14. 17. 4$ of 2% 13х 3. 
18. 2% of 2-3 of 14. 19. 4%0Ғ24--13 of 3$. 
20. 24x 3+34x 13. 21. 4%x24+12x 34. 

22. 1%--2$ of 34x 14. 23. 13-21хХ 31 of 14. 


24. 14x 23x 34-14 of 2} of 34 x 3%. 


127. Convention of Signs :—When an expression contains 
all (or some of) the signs +, —, x, and +, the multiplication and 
division are to be worked before the addition and subtraction, 


Example. 442Х42-1-41-141Х1Х1-4-444-43-4-3-3, 
EXAMPLES, 80. 
Simplify 
1. 1} of 3$ — 1% of 35. 2. 21х8-473х (8. 2-411-4-34. 
4. 178-31Х4/5 +5. 5. Зуз 4858-38. 0. 29419 of 8-13, 
7. S$4+3$%X 43-7 of 14s. 8. abt 44-6 of 1. 
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8. 24 of 3$ - 1h - 2 of $. 10. 3% of 444755 —24. 
11. of4lri—45-1. 12. 31-41 02143. 
13. 1-4013-41 of в. 14. 41-13х21-4 of 4. 
15, 4оҒір-іоҒі-і--5. 16. 7341-4014-4х134. 


17. 14 of 34+ 4 of 33 0731-43 of $— 112 x д. 
18. :594-55--8-201х 3$ of i- 4 of 23. 


THE USE OF BRACKETS. 


128. When an expression is enclosed in a bracket ( ),{ ) 


ог | } ог placed under а vinculum ,the whole expression 
{в affected by the sign that precedes or follows the bracket or 
vinculum. 


Thus, 

2--(3-F4) means that 2 is to be divided by the sum of 5 and 4. 

(24-3) x 4 means that the sum of 2 and 315 to be multiplied by 4. 

13—(3+5) means that the sum of 3 and 5 is to be subtracted 
from 13. : 

7 —(3--4—2) means that the difference between 4 and 2 Ís to 
be added to 5, and the result to be subtracted from 7. 


Hence to simplify an expression like the above, we are to 
perform the operations indicated inside the brackets before рег- 
forming operations indicated outside the brackets. 


Note. In a product the sign of multiplication is often omitted 
when one or more of the factors are enclosed in brackets. 
Thus, 3(5—4) means 3x (5— 4) ; 
(3+2)(4—2) means (3+2) x (4—2). 
199. A bracket may be removed if it is preceded by the 
sign + : thus 8+(7—5+2)=84+7—5+2. 


A bracket preceded by the sign — may also be removed if the 
sign of every term within the bracket is changed, namely + to — 
and — to + : thus 8—(7—5+2)=8-—74+5-—2. 


Example. Simplify 7-54 (25 -(18— ]]. 

The expression 

(i) «7-11-4(23-1344)) | or (ii) =7-[9+ {23—F}] 
=7 —($+2$-14+3] -7-1144| 
ю7-1-21411-4 -7-%8 
== etc. == е(С. 


L (51:21) ай 


. 6+{(18+(1-$)}. 


. 17$- (81 1025 - 13)). 
. 9b- [à (4- (5-2). 
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EXAMPLES. 81. 


Simplify 


3-01-13 2, 4-(3%-%. 


3. (3—11) of 3. 


(3—1435)x 3$— 14g. 5. 3— 145(3$ — 144). 6. (3- 14gX38$ — Іти)» 


(3 14h) 7-35 — 144. 
(3 + 145) + (3$ — 1%). 


6-418- d- 9. 


3+[24+3+{44+5+(2—4)}]. 
53-121-11-44-1-00 


3+1үү-є(3#— 144). 


07524 (1x 14). 


6-(11-4-43. 


.6-111-0440 
.178-181-121410). 


9%+ [7% - {4+(5-2)}}. 
(2-5 of $) - (73-21. 


. 6-[4-3(7- (3132-9 


1298. Lxample. Simplify 


9-9 п, 4 п 3 

--5 082 6 3 — 0 
#+#° 726 13-38 316 3-18 
27—14 (03.41 3 
27 Y 14 0126 947316 I4 
„130344 4,1. 3 

4I 26 ^ 8A * 316 ы 


7 7 
"I, 68 198 уул 3,13 


41 86 4 9 "16 1 
2 





The expression » 


of 


7,59 39 
4116716 
„28+ 59-39 
16 


E 
16 
- 3. Аяз. 


EXAMPLES. 89. 
Simplify 
34-23 of 19-4 7h | 113-21 


я 64 111423 ісін — бай. 
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11. 


18. 


15, 


17. 


18. 


19. 


20. 

















ARITHMETIC 
ын aH epe of $5. 4. ern 
-8 
3 
17 2021, ү 37 І5,,3 
2 5 лоз "(195 - 7a) +3 of —- ЭГ 
4-24 
(15:44) х(3-33)-0144174 of 3 of $--2. 
2+ —— 
2+% 
_ 38-28. I -- 54(1 +54) 
dof +h)” 154. в ї+2{(1+2$) of 38. 
$ of 4 x 2 of £+(§ +4 of 20) 10. ка 
1% of 37 . 4$ of Yd; 12 
Нхот” ана ЖЕТКЕНІ 5. 
1-1 
er а " 
6-4 —— 3+ 4 
ба1 ата тыны ы al A 14. --41:3,,6 
6 — AY 6 ppl. 
5-3 
884:714-53-43 9-4, 1\2 
13— 1134; + 10% — 934 947 of үг of 365. 16. С- +3) 5 


wy of 644 оГ2443-418 х 381388 0. 











815 54--438-734 S vdd 148} 
aie 
dor an 54 цаа 


1% 58--% Ч of 44 
32 * I} of Hd of 138 x 651 








E. 
o geg _ Xd of 4$ 21. — 
¥ of §+ 104” 548 05537 1—} of ( ңы) 
7 I— 





22. 


23. 


24, 


28. 


27. 


29, 


81. 


32. 


83. 
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—2—- | . ++} 
t -tof (57459)] t 
о 
цас 
ENTRE ео M 33- -2 
а-г кок (5 укфої 272). 
$-8x 25-19. 25. +3. си. 
меттер 6 :,2,3 ії of 13% 
6-4 1 2$ 34 
рен of & of 25. 





2-- oft (1+4) 
aet 
22: 28. рог ВНОГО 
а(154)-3 2+- 4; 
10+ 
І 
3+ 1 
343 3002 -3014-7х3 
NOM. a gf гш ROS M жд 
POETS о 37 79 M аз 
ЖЕ 


= 
5 2 


)-3:5(08447 +30 
{+ of Gs 0 Ui ро ЇХ оре = 


Үні о tiofi | 63+ 31. 
8-(14 of 2t) + TH 
— is 5-3) 
-$ > 
та. TH . 34, nep ++ iti. 
1-55Х 15 





3t 











I 
x24 қ 
І 


I- 
т-у ах I+ 
$+ 1-8 











2252 
1-4 
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XXIV. FRACTIONAL MEASURES. 


130. Ехатл/е1. Find the value of $ of R7. 8a. 32. 


To multiply the compound quantity by $, we divide it by 4 and 
multiply the quotient by 3, thus : 


R. а. $. 
4)7. 8 . 3 
I .14 . оў 
3 





R5 .10 . 2} Ans. 


№. B. If we have to multiply by 53, we multiply first by #(ав in 
the above example) and then under the result set down the product by 
5, and add the two results. If we have to multiply by 64, Że., by 397, 
we divide by 4, and multiply the quotient by 27, using factors. 


Note 1. To divide a compound quantity by 3, we divide It 
by 3 and multiply the quotient by 4. 


Example 2. Find the value of 14 of 1} of Ви. 
13 of 1} of R1 —4 of о Ric Rp- 9, 


№. а. 7. 
3)5.о. о 
В: .10 . 8 Ans, 








Example 3. Find the value of 45, of £17. 75, 64,44 of £5. 
17.7.5 


1 of £5 =4-; 410 = £3. 6.8; 
the value required = Сто . 11 . 58. 
A second form of operation is as follows : 


„7.6 
16 of £17.7. 6+4 of ду 6172-56, 9 


2 
= 1.8. ифх ge e 
= 77 ‚4 . 9% +£3.6.8 


= 10.11. 514, Ans. 
Note 2. When we have to multiply or divide a compound 


quantity by a fraction, the terms of which are large numbers, it is 
generally better to adopt the following method, 


1 
19. 
16. 
18, 
20. 
22. 
24. 
26. 
28. 
29. 
30. 
81. 
82. 
33. 
84. 
3b. 
36. 


37. 


38. 


39. 
40. 


Find the value of 


ФАР ОО 


FRACTIONAL MEASURES III 


Example 4. Find the value of 214 of Rio. 2a. 65. 
Process: 38 of R10.2.6—£18 of 19502. 


Q0 BLIND 9504 = 211229, 2121285, 
= 1102115. —91a. 10442. — R5. 114, тор. Ans, 


EXAMPLES. 83. 


$ of R3. 2а. 


4 of R5. 7a. 62. 2. $ ов R2. 8. 
$ of R19. 3a. 62. 5. ё ої R3. 4a. 6. Ё оГ124, 
4 Of 492. 195. 114, 8. § of £70. 45. 9. $ of £99. 


58 of R12. да. 82. 11. ВІЧНІ. 12. R2i- В}. 
48 of 42. 115. 714, 14. 41% of £9. 15. Qj of Дт, 


R13. 12a. 95. x 3%. 17. Віз. 13a. 65. X гүй 

Дт. 75. 6d. x 21. 19. Хто. ros, 1034.х 458. 
R25. 124. 95. + £f. `21. £100. 35. 414.4-245 of $. 
33 of 1 cwt. I qr, I lb. 23. 24 of 128 yd. 2 ft. 7 in. 
vs of 1 hr, І min. I sec, 25. „4 of 3 bus. 2 pk. І gall, 


3% of 34 of R12. 9a. 35. 27. 10130111 of ВУ. 3а. 
21 of 6$ of R7. да. 35. -- 75 of ВІ. За. 45. 
$ of 44 of £2. 125. 64, — ци of Дт. 65. ба, 
E714 8 of 155.475. 79+ 498 of Z3. 35. 
R13$ — 3% of 7a. - R2. 4a. 7-38 +7} of R3. 
436 of R2. да. +145 of R7. За. + fi; of R9. 4a. 
3 of о £144 of $ of 25. 64, + $ of това, 
§ of § of R14- 1 of $ of За. 95. 4- $ of 747. 
11 014144 of 2 guineas— $ of 35. 942. + E of 15. 
З of a guinea+ § of a crown — 5 of 35. 64. 
Т of Ву. 8а. 62. -— $ of 7a. thet of 5 of R$. 
, 35 1-1 
oy of R8. САВ of E of Rg. oa, 7f. 
(31431) of £3. 9s. оба. -- (3)? of zs D 338 of 55. 


Arrange # of R7, ¢4 of Вб. 11a. and ВА in order of magnitude, 


4L $ of 14 of a sum of money is Z7. 75. 7d. ; find the sum. 
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49. What is the sum, 4& of which is R3. да. 36.7 
43. From $ ofa certain sum of money when $ of R3. 7a. is 
subtracted the remainder 1 is Вт. та. 1f.; find the sum. 


1818 (13 014 
44. Find the value шаг of 5161 of GLE x с} of R50. 





8 
114 


4 of LI + ту of 5-4 


of 155. 22275. 








45. Simplify 
| PE o 

9+4 

131. To express one quantity as the fraction of another. 

Example 1, Express 132. 42. as the fraction of RI. 


The fraction == с 4p. „13% 42.29 


---шш ЛОЖЕ чи 


Note 1. Ву. 13а. 45.— =R7 E Ah u -в R7}. 


Example 2. Express R2. та. тор. as the fraction of R3. 2a. 95. 
: R2. га. 1 об 2 

The fraction == куш + == " 
Example 3. Express $ of R2. За. as the fraction of $ of R8. да, 
$ of R2. За. $x 35 .,,2X35x4 280 
iof R8. 9a. 1x137 3Х137Х3 1233 

Note 2. The above questions may be put in any of the 
following forms : 

(1) Express R2 as the fraction of R5. 

(2) Reduce R2 to the fraction of R5. 

(3) What part is R2 of R5? 

(4) What fraction is R2 of R5? 

(5) How many times is R5 contained in R2? 

(6) What is the measure of R2 when the unit is R5? 

(7) Express R2 in terms of R5 as unit. 


воа Reduce $ of 854401 R2. за. їо the fraction of 
Rir, tsa.. 


The fraction = 








The fraction == > 


3 of Rs +3 of R2. за. _{х8о+{х35 
Rit. 154. 191 
,,2X80X4*3X35x3.— 5 

191 X 12 191Х12 12 





P ою or 


ОРОочол 


мы de qe Bode ыг P4 ма „рм 
ооо: оф WHY н 


! hr. 


21. 
22. 
23. 


24. 


Ib. 
25. 
26. 
27. 
28. 
29. 
80. 
81. 
За. 
83. 


\ 


E быны ides ака 3 
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| яамаа. ва. 
A TR oue 

Express R3. 4а. as the fraction of RI. 
Express да. 90. as the fraction of Ia. 
Express №5. 5а. as the fraction of its 22227257 denomination, 
Express 75. 64. as the fraction of Из AZgZes? denomination. 
Express £7. 105. ба. in pounds. 

Express 75. 484. in shillings. 

Reduce R7. ба. 42. to the fraction of Rr. 

Reduce £3. 65. 8d. to the fraction of Zr. 

Reduce За. 95. to the fraction of R3. 10a. 82. 

Reduce 125. 5&4. to the fraction of Zt. 35. 4d. 

What part is Ro. 3а. 42. of! R10. ба. 45. ? 

What part is 27 lb. 12 oz. 15 dr. of 3 cwt. 3 qr. 21 lb. ? 
What part of 1 md. 38 seers is 7 seers 5 ch. ? 

What part of 6 mi. is 2 mi. 441 yd. I ft. ? 

What fraction is 125, 1034, of £10? 

What fraction is 5 gall. 2 qt. І pt. of то gall. 2 qt. I pt. ? 
What fraction of a guinea is 75. 634. ? 

What fraction of a ton is I2 Ib, 12 oz. ? 

How many times is R7. 8a. 4% 2. contained іп Вб. 8a. ? 
How many times 15 3 da. 7 hr. 8 min. contained in 8 da. 


3 min. ? 


What fraction is 135. 104247, of £2. 9s. 7d. 1 

What fraction is 54 guineas of £104? 

What fraction of 24 yd. is 25 ft. ? 

How many times does 8. 10 oz. 19 dwt. 9 gr. contain 


Troy ? 


Ехрбез5 R20. 7a. 90. as the fraction of 7a. 95. 
Express £20. 75. 9d. as the fraction of 75. 94. 
Express 3 of R2. 7a. 35. as the fraction of R7. 
Express 1% of R8 as the fraction of Вто. 10a. 109. 
Express 4 of £3. 6s. 2d. as the fraction of £9, 75. 64. 
Reduce 8 of 15, 144. to the fraction of a crown. 
Reduce 14 of 8s. 94. to the fraction of £3. 

Reduce уу of R7. да. to the fraction of Бо. 7a. 89. 
Express $ of R2. 3а. as the fraction of 14 of R5. 


C. A. 8 
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84. Express 3% of ВІ. да. as the fraction of 1$ of R7. 8a. 

35. Reduce 3 of 13 of 15. 74. to the fraction of $ of a guinea, 
36. Reduce $ of 2 of Вто. 10a, тор, to the fraction of 13 of R3. 
37. What part of } of 3 md. 19 seers 8 ch. is 18 seers 7 ch. ? 
38. What part of Ё of 7 cwt. 7 lb. is $ of a stone ? 

39. What fraction of 25 of 4 of 2 tons is 8 of 3 cwt. 2 lb. ? 

40. What fraction of a furlong is $ of 74 of 165 yards ? 


41. How many times 154 017 1b.7 0z. 7 dr. contained in ё of 
a quarter ? 


42. What fraction of 45 of a foot is a pole? 

43. What fraction is $ of a gallon of $ of a pint ? 

44, Express % of 1 hr. 15 min. as the fraction of І day. 

4b. Express 5 fathoms as the fraction of З; of 34 of a pole, 


40. What fraction of 5 of £30. 155. 21d. is (8$ — 32) of £5. 9s. 
(1344. ? 

47. Express R7#— of Вб as the fraction of Rio. да. 

48. Reduce 455. — үа. to the fraction of 125. 10d. 

49. Reduce Б7%-% of R7 to the fraction of Rs. 

БО. Express $ of ДІ-8 of 215. as the fraction of тоз. 64, 

БІ. Express § of 125. 64. - 1 of 165. 64, as the fraction of £1, 


62. Express j of Ді. 105.48 of 55. 44-85 of m of ss, 384. 


as the fraction оё25, 134. : 


53. What fraction of Я of 275. is : of {2 of 4£1—3 of ss.) ? 


\ 


—- 


M 


(MISCELLANEOUS EXAMPLES. 5. 


1. Express the difference between the greatest and least of 
the fractions, та» Ж and $$ as the fraction of the other. 


2. A clerk commenced work at a salary of R50 a month, 
which was each month increased by 3 of that of the preceding 
month ; what was his third month's salary ? 


3. А gives away $ of Rso. He gives } of this to В, 8 of it 
С, and the remainder to D. How much does each get >? Ё of it to 


4. Asum of money is divided among 3 men. If the first ha 
З of it, the second үҙ; and the third the remainder which is £2, 75. 
ча, what is the entire sum divided ? 
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5. А has R14. 7а. 4%$., and has 34 times as much as B ; what 
has 2? 

6. A person owes a guinea to each of 3 creditors ; to one he 
pays $ of his debt, to another 4 and to the third $ ; what sum will 
he be still owing altogether ? 


7. After taking out of a purse 2 of its contents, $ of the re- 
mainder were found to be 135. 544; what sum did the purse 
contain at first ? 

8. А post is divided into 3 parts: the first part is $ of the 
whole length, the second 8 of the first, and the third is 3 ft. біп, : 
find the length of the post. 

9. Five brothers join in paying a sum of money ; the eldest 
pays 1 of it, and the others pay the remainder 1n equal shares, 
and thereby each of them pays R20. 7a. 742. less than the eldest 
brother ; what 1s the sum of money ? 

10. Find the sum of money that shall be the same part of £3. 
Ios, that 2 lb. 3 oz. avoir. is of 3 lb. 2 oz. 

11. Whatis the sum of money which is the same fraction of 
R2. та. that 7 yd. 1 ft. is of 11 yd. ? 


12. What fraction of RI. 13a. 7%. must be added to 38 of 


24 
(3 - 8) of та. 45. to make the sum equal to Ві? 
13. Ifthe American dollar be equal to Z;5, what fraction is 3 
of a dollar of $ of a guinea ? 
14. Reduce the difference between 1 lb. avoir. and 1 Ib. troy 
to the fraction of 2 of 1 lb. avoir. 


15. Reduce the sum of 2 of £1, of 15. and $ of Id. to the 
fraction of 2 of a guinea. 


16. А cask contains 55 gall. 2 qt. I pt. of wine ;»what part of 
it must be taken out to fill 5 quart bottles ? 


17. Findthe greatest sum of money which is contained in 
each of $ of R5. ба. 45., 4 of R7. да. 85. and $ of 8а. 95. a whole 
number of times. 

18. Find the least sum of money that contains each of 2 of ВІ, 
За. 32. $ of R2. 8а. and $ of R7. да. 62. an integral number of times, 


19, A sum of money increased by its fifth part amounts (0 R3, 
154. ; what is the sum? 


20. What part of 5 units is $ of a unit ? 


21. Standard silver is coined at the rate of Бо, ба. 1082, per 
ounce ; find the least integral number of ounces that can be coined 
into an exact number of rupees. 
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22. Find the least integral number of pounds avoir. that con- 
tains an exact number of ounces avoir. and of ounces troy. 


23. Froma rope 30 ft. long, as many pieces as possible are 
cut off, each 31 ft. long ; what fraction of the whole will be left ? 


XXV. DECIMALS. 


139. In the ordinary system of notation the value of a figure 
decreases ten-fold at each step of removal from left to right ; thus, 
if a certain figure represents hundreds, the next figure to the right 
will represent tens ; and the next units. If by a natural extension 
of this system of notation we place figures to the right of the units' 
figure, the figure immediately to the right of it will represent 
tenths, the next figure will represent Aundredths, the next thou- 
sanaths, and во оп, Thus 


өх ten-thousandths, 
etc, 


w hundredths, 
> thousandths. 


etc 
ю tens. 
м units 
» tenths, 


The number indicated is “twenty-one and two tenths, three 
hundredths, four thousandths, five ten-thousandths." 


But in such a system of notation it is necessary to indicate 
clearly the position of the units’ figure ; and it has been agreed 
that the figure to whose right a point (*), called the decimal 
point, is placed shall be the units’ figure ; and to distinguish this 
point from the опе used as the sign of multiplication, it is placed 
towards the top of the figure. 


Thus 747256 represents 74 units, 2 tenths, 5 hundredths, and 6 
thousandths ; and is read “seventy-four decimal, two, five, six.” 


74056 represents 74 units, no tenths, 5 hundredths, and 6 
thousandths ; and 16 read “seventy-four decimal, zero, five, six.” 


0'205 ог 205 represents no units, 2 tenths, no hundredths, and 
ç thousandths ; and is read “decimal, two, zero, five.” 


133. A number expressed in the above notation is called a 
decimal or a decimal fraction. The part to the left of the 
pointis called the integral part, and the part to the right is 
called the decimal part of the given number. 
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Note, Such numbers are called decimal fractions because each 
figure to the right of the decimal point represents a fraction which 
has some power of 10 as its denominator : thus 2:34 —2 + 4 t үн 


134. The value of a decimal is not altered by annexing 
ciphers to the right of the last figure; thus, 2°35 =2°350==2°3500 ; 
for, these ciphers do not alter the position of any of the other 
figures relatively to the decimal point. 


‚ Note. An integer may be expressed as a decimal by writing 
ciphers in the decimal рагі; thus 12 = 12700, 


But the value of the decimal part of a number decreases ten. 


fold, a hundred-fold, ...... ; аз we place опе, two,...... zeros imme 
diately to the right of the decimal point. 
Thus СІ 15 one-tenth ; 


от 15 one-hundredth ; 
‘oor 15 one-thousandth ; 
and so on. 


135. It will be observed that a decimal is multiplied by шо; 
100, 1000,........., by removing the decimal point І, 2, 3, ...... ; places 
to the right ; and conversely, a decimal is divided by то, тоо, Iooc, 
......) Бу removing the point 1, 2, 3,.........› places to the left, 


Thus 20°31 =2'031 X 10 
= 203'I +10, 


EXAMPLES. 86. 
Express as decimals ; 


1. Three tenths. 2. Two and one hundredth, 
3. Seven hundredths. 4. One tenth and four thousandths. 
5. Eightten-thousandths. 6. Nine millionths. 
7. Twelve and four hundredths and six hundred-thousandths, 
8. One hundredth and three thousandths and five millionths, 
9. Опе ten-thousandth and one hundred-millionth. 
10. One hundred and five tenths and two thousandths, 


Multiply and divide each of the following numbers by 10, and 
by 1000 ; 


ll. 7. 12. 29. 13. 72. 14. ‘о2. 
15. 34. 16. 7°03. 17. 1'003. 18. “007. 
19. 397. 20. 2345. 21. 3000. 22. 1232. 


23. Write down the number which is ten-thousand times “ОООО1, 
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24. Write down the number which is a millionth part of 10000. 


25. How many tenths of an inch are there in 35, 7°05 and 
4 inches respectively ? 


28. How many tens-of-inches are there in 2'5, '6 and 3 inches 
respectively ? у 


136. То convert a decimal into the equivalent vulgar fraction. 


Example. Express '71 and 27017 as vulgar fractions. 
By the preceding Art., we have, 
(1) 712714100— 455 5 
(П) 27017 «2017 + 1000 4047; 
Or, 2:017 —2 + '017 =2 + 17--1000-4212001 40 


Hence the rule: Write down the given number suppressing 
the decimal point for the numerator, and for the denominator write 
I followed by as many zeros as there are figures in the decimal part. 


13%. To convert a vulgar fraction having some power of 10 as 
its denominator, into the equivalent decimal. 

Example. Express 1%, тур and 14%6 as decimals. 

(1) 14-412--10-412., 
(ii) ify = 12 + 100-12. 
(iii) «465 12--1000—'012. 

Hence the rule : Take the numerator and in it place the decimal 
point after as many figures (counting from the right) as there are 
zeros in the denominator. If the number of figures in the numerator 
be less than the number of zeros in the denominator prefix in the 
numerator the requisite n'mber of zeros. 


EXAMPLES. 84. 


Express as vulgar fractions in their lowest terms : 


1 4 2. 183, 3. ‘04. 4. 155, 
B. 074. 6. “0125. М. “0025. 8. “75. 
9. 2°88. 10. “725. 11. 400256. 12. 7225. 
18, “625. 14. “0625. 15. rir. 16. “0006875, 


17. 8гооо5 18. 64375. 19. 50006875. 20. 7ооооо4, 
Express as mixed numbers with the fractional parts in their 

lowest terms : 

91. 2%. 22. 725. 23. 8125. 24. 175. 
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25. 2025. 26. 37025. 27. 90125. 28. 6'0075. 

29. 30005. 80. 70675. 81. 12224. 32. ІГІ. 

83. 20001. 84. 12221875. 85. 170007225. 86. 12'08956640625, 
Express the following vulgar fractions as decimals : 

97. ть. 38. 2%. 39. 228. 40. $8. 

41. үф. 42. 148506. 43. 40600 44. 19980. 

45. 14345. 46. таб. 47. 299930. 48. 105885 


49. 125 ten-thousandths. БО. удо millionths, 


138. The operations of addition, subtraction, multiplication 
and division of decimals ате performed exactly in the same way as 
In the case of whole numbers. Hence it is an advantage to use 
decimals in preference to vulgar fractions. 


139. Addition of Decimals. 


Example. Add together 72'305, 7°06 and "7896. 
We set down the decimals one under another, point under 
point ; thus 
727305 
7:06 
7890 
801546 Ans. 
We then add as in the case of whole numbers, taking care to 
place the decimal point in the sum under the column of points. 


EXAMPLES. 88. 
Add together 
1. 3°12, 12:023, 732, 47. 2. “01, 30, 77469. 
8. 39`007, 0006, 3, 13022. 4. 1'5; '025, 79, '005. 
Б. 1723, 2'345, 67801, "ООООІ. 6. '04, '004, ‘93, 926. 
7. 4707; "099; 27012, 31398. 8. ‘0009, 900, 9'909. 
9. 33, 1070902, ‘004, '4, 12. 10. 7, 892, "01, "098, 
Ц. 700-F32'7269-'00903-F 3°4 + 26386407. 
12. '1-4-'000954-84'0563-F 7°3+ 32565432. 
13. 6°3+617'241 + 0078 + 377045 + 8°6943 + ‘ol. 
14. ‘74259 + 346°274 +4 300 + I0'00001I + ‘207. 
1B. '0705 +705 +7'05 + 20°00007 + ‘Ol + "00043. 
16. R40'004 + R7'2007 + R'o0008 + & 30003. 
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17. £7°54212+ 439407 + 2707078-- £700. 

18. 30 тіп. + ‘0045 тіп. +7'7089 min. + 3'7685 min. 
19. 329 ft.+ ‘ol! ft.+3°1 ft.-- 057 ft. 4-308 ft. 

20. 22 іп. + 30:03 in. + °369 in. +°7072 in, + 8'0008 іп, 


140. Subtraction of Decimals. 

Example. Subtract 3°587 from 16729. 

We arrange the numbers as in the case of addition ; thus 
16:29 
.3:587 

12703 Ans. 

We then subtract as in the case of whole numbers, supposing a 
zero (or more where necessary) annexed to the right of the 
minuend, and taking care to place the decimal point in the re- 
mainder under the column of points. 


EXAMPLES. 89. 


Subtract 

1, 37039 from 44'123. 2. 7'0389 from 9'or. 

3. “00078 from ГІ. 4. 100°389 from 300'09234. 

5. 37:35 from 100. 6. 102 from 306103. 

7. “000725 from ‘ool, 8. “0001234 from '012. 

9. “12345 from 76789123. 10. 31705 from 345'9875. 
11. 7'325 from 8'025. 12. 79375 from 3'0005, 
13. 819999 from Во. 14. £32°00051 from £33. 


Find the value of 
15. 3°789+ 7°002— '0079 + `1 — ГООООІ. 
16. 700—'007-—'7078-— 31234 5 + 00025. 
7, 1I00—'0072— 39345- I2 — 'I. 

18. 2000- ('079+ 3'67002 - 20012). 

19. r1r'345—'072—(3'123-— 30°321) + 100. 

20. Is 31415926535 more accurately represented by 3'14159 
ог by 31416? 5 

21. 1s2718281828 more accurately represented by «27182 or 
by 27183? 


141. Multiplication of Decimals. 


If we take any two decimals, convert them into vulgar fractions 
and multiply these latter together, we find that the numerator of 
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the product is the product of the two given decimals with thelr 
decimal points suppressed, and that the denominator is 1 followed 
by as many ciphers as there are decimal places in the two given 
numbers ; and if now the product be reduced back to the equiva- 
lent decimal, it will contain as many decimal places as there are 
ciphers in the denominator. Hence we have the following rule for 
the Multiplication of Decimals : 


Multiply the given numbers as if they were integers, and mark 
off in the product a number of decimal places equal to the sum of 
the numbers of decimal places in the two factors. If the number 
of figures in the product be less than the number of decimal places 
in the two factors, prefix the requisite number of ciphers, 


Example. Multiply 13'325 by 32 and '00046 by 36. 
(i) 13325 (п) “200046 
22 юм. 
26650 276 
_39975. 2185. 
42°6400== 42°64 Ans. "01656 Ans, 


EXAMPLES. 90. 


Multiply 

1, 324by25. 2. 7°24 by 5. 8. 67:23 by ‘002, 

4. 3003 by 200, Б. “032 by ‘032, 6. “045 by ‘0072, 

7. 800008 Бу 035. 8. 34°12345 by 72. 9. “0202 by 2020, 
10. 40304 by 0075. 11. 4°379 by °37. 12. “00125 by ‘25, 
18. 10607 by 402000. 14. 00062: by \2800. 15. 725 by “008, 
16. 6400 by 'oo125. 17. 512 by 42°25. 18. 46'c25 by 12'8. 
19. 'oo64by'0125. 20. “00846 by 00% 21. :007853у 00476 

22. 56:875 by 0144. 28. ‘015625 by “0064. 24. ‘0204 by 4072. 
25. 700 by ‘005. 26. 79235 by 3002. 97. 40°25 by 30°04, 
28. 12:8 by ‘0075. 29. 1'12005 by ‘12005. 30. 9'006 by 540005, 
81. 2°5X2°5 X2°5, 32. 725X'25X'25. 88. “05 X ‘08 x ‘02, 
ЗА. 1'2х15х 12. 85. ІІХГІХТІ. 36. 20х "2х "25. 
87. '0005 х ‘005 х 05. 98. 7х "7 х ‘07 x 7000. 
89. "3х '03х 003 х 30, 40. 2000х ‘0055 х 2'5. 

Find the value of 
4l (6259—(5). 42. (74'5—'007)X 03%. 
43. 76-37 х ‘009, 44. (05)-45x20. 


45. 75x 75—75x' 075 (75) —(75—'75)X 075. 
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142. Division of Decimals. 
1. When the Divisor is an Integers 


Example 1, Divide 8089 by 25. 
Process : 25)808'9(327356 Ans. 
75 


150 


Here we divide as in the case of whole numbers, taking care to 
place the decimal point in the quotient as soon as the division of 
the integral part is finished. 


If there is a remainder (as in the above case) after division, we 
affix a zero to the remainder, and divide. We treat all successive 
remainders in the same manner, and continue the division until 
the required number of decimal places in the quotient 15 obtained, 
or until there is no remainder. 


Note. The method of short division may be employed with 
advantage when the divisor does not exceed 20, or when the divisor 
can be expressed as the product of factors each less than 20, 


Examfle2. Obtain the quotient to five places of decimals in 
the division of "025 by 7. 


Process : 7 ) 025 
'00357... Ans. 


11, When the Divisor is a decimal - 


Remove the decimal point in both the Divisor and Dividend as 
many places to the right as will make the divisor a whole number ; 
and then divide as in the preceding case. 


Note. Observe that removing the decimal point in the divisor 
and dividend an equal number of places to the right is equivalent. 
to multiplying the divisor and dividend by the same number ; and 
that if the divisor and dividend be both multiplied by the same 
number the quotient is not altered. 


DECIMALS 123 


Example 3. Divide 12:96 by Іс", 
Here we divide 129'6 by 108: 
108 ) 129'6 ( 122 Ans. 
108 
| 216 
216 
Example 4. Divide 346 by 08, 
Here we divide 3460 by 8: 
8 ) 3460: 
4325 Ans. 





143. А vulgar fraction may be expressed asa decimal by 
dividing the numerator by the denominator. 


Example. Express 8 as a decimal. 
Process ; 8)5° 6 
025 Ans, 
Note. The following results are useful : 
фес; f= 725; $= 75; $= 125. 


EXAMPLES. 91. 


Divide 
1. 209721 by 23. 2. 343 Бу 25. 8. 1206 by 108. 
4. 703006 by 72. 5. 4577 by 230. 6. ‘06227 by 1300, 
7. 704000 by 1520. 8. 3708 by збо. 9. ‘00281 by 1405. 


10. 8357 by 488. 11. ‘оотоо7 by 47500. 12. 431376 by 8170 
Divide, finding the quotient as far as the fifth decimal place: 


18. 42'5 by 23. 14. ‘0269 by 281. 15. 197 by 79. 
16. “041326 by 101. 17. ‘0079 by 372. 18. 312 by 84. 
19. 356°5 by 273. 20. 6'5 by 342. 21. “40042 by 121. 


Find the quotient, by Short Division, to not more than 6 places 
of decimals, in the division of 


22. 4°125 by 2. 28. 3°73 by 8. 24, ‘034 by 7. 

25. 21°24 by 9o. 26. 134 by ІІ. 27. 367 Бу 16. 

28. “04321 by бо. 29. 8°567 by 13. 30. “1 by 6. 
Divide 

ЗІ, “3125 by ‘ol. 32. 8'454 by ‘024, 38. '5568 by 2°32, 
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34. 6°33 by 10025. 85. 1728 by '0144. 86. 4 by '00625. 


37. '00281 by 17405. 38. 177089 by 4735. 

89. '00005 by ‘0000025, 40. 816 by ‘0004, 

41. 547375 by 00375. 42. 2874°465 by "0495. 

43. "830676 by 000231. 44. 33°363 by ‘00275. 

45. 7 by ‘0004. 46. “ооо? Бу ‘0005. 

47. 50625 by ‘0000075. 48. ‘0003738028 by 0476. 
Find the quotient to five places of decimals : 

49. 3'461+ '027. БО. 3125 -- ‘об. 

БІ. ‘2-- 006, 52. “000753--7000. 

53. “000001 + 0000431. 54. “5--76701342. 

55. 4000-- 000121, 56. “666666--“008, 

67. '007 + 00073. 58. 4'00654+ 329'265, 


Employ Short Division in finding the quotient to not more than 
6 places of decimals : 


59. 28--:08, 60. 3°76-+°005. 61. 0076--/003. 
82. ‘отот -- ‘0016. 63. “000012--713. 64. 220--“007. 
85. з04--007. 66. 4'767 — ‘004. 67. 1375--012. 
88. ‘о2- гг. 69. “03-14. 70. 34--000, 
Simplify 
'0075 X2'I 1185 304 'O8I X 57 
т. © 223 : 75:25:26 78. 21227. 
Convert into decimals : 
74. 3. 75. $. 76. 3. 11. $. 78. 8. 


79. 11%. 80. 3. 81. 985. 82. За 83. 222. 
Express as decimals as far аз the fifth decimal place : 

84. 1. 85. 1. 86. 3. 87. 4. 88. 1%. 

89. 1%. 90. 74. 91. 89. 92. 1039. 98. X. 


Arrange in order of magnitude, by reducing to decimals as far 
as the fourth decimal place : 


94. $11. 95. pipi 96. 3b 35, 38. 
97. d Jp 98. z0, 43, 38. 99, £5I. 
Reduce to decimals : 
100. 8 of ‘027, 101. “025 of 43. 


102, 4 of іх 8°36. 103. ł of чо '05 of 24. 
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144. H.C. Е. and Г. С. M. of Decimals. 


To find the Н. C. F. or the L. C. M. of Decimals, affix ciphers 
(where necessary) so that all the given numbers may have the same 
number of decimal places ; then find the Н. C. F. or the L. C. M. 
of them as if they were integers, and mark off in the result as 
many decimal places as there are in each of the numbers. 


Example. Find the Н. С. Е. and І. C. M. of 3, 12 and ‘об. 

The given numbers are equivalent to 3:00, 1720 and “06. 

The Н. С. Е. of 300, 120 and 626 ; their L. С. М.««боо. 
The Н. С. Е. required = '06 ; 

and the L. C. M. required —6'0026. 


EXAMPLES. 92. 
Find the Н. C. F. and L. C. M. of 


1. 3°75) 7°25. до X12; 0*. 4 3. 702, "4; “008, 

4, I2, 24,6. Б. гб, 04, '005. 6. 21,336, 72. 

7. ‘08, 002, ОО01. 8. 39, 666, 822. 9. “6; 00; 175. 
10, :*18,2'4,60. 11. 20, 2:8, 25. 12. 1*5, *25, '075. 


XXVI. RECURRING DECIMALS, 


145. Inthe process of reduction of vulgar fractions to decimals, 
It will be found, in some cases, that the division does not terminate ; 
so that the quotient can be continued without limit. 


Example. Reduce 38 to a decimal. 


55) 19° 
"3454545... 


146. We can tell beforehand whether, in any particular case, 
the division will terminate or not. 


Let the fraction be in its lowest terms; then if the prime: 
factors of the denominator are each of them either 2 ог 5, the- 
division will terminate ; and not otherwise. 


Thus 
(i) d5-(sgxizg) will produce a terminating decimal. 
(ii) 45 -(sxixg) will produce a non-terminating decimal. 
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EXAMPLES. 93. 


State, in each case, whether the equivalent decimal is terminat- 
ing or non-terminating : 


l. 4. 2. i 9. 4. 4. 81. 5. 18. 
6. 283. 7. їй. 8. 4, 9. їе 10. Hif 
11. 338 12 j. 18. 7k 14. FR 15 108. 


16. Write down those numbers between 1 and 20, which being 
denominators of fractions in their lowest terms, will produce non- 
terminating decimals. 


147. In non-terminating decimals, certain digits must recur 
over and over again. 

Consider the fraction 5. In the process of division the only 
remainders possible are 1, 2, 3, 4, 5; consequently, after five steps 
at most, we must come to a ren:ainder which has occurred before, 
and therefore from that point we must have a recurrence of the 
remainders, and therefore of the digits in the quotient. 


Examplet. %--"6666666... 


Example 2. {= `3454545... 


Note. It may be noticed here that division by 3 or 9 gives 
а period (See Art. 148) of оле digit ; division by тї, а period of 
two digits | division by 7 or 13, а period of six digits. 


148. Decimals in which certain digits recur are called recur- 
ring decimals. 

Note. А recurring decimal is also called a periodic, re- 
peating or circulating decimal. 

The whole body of digits which recur is called the period. 
Thus, іп "6666... the period is 6 ; in 73454545... the period is 45. 


149. In writing a recurring decimal we usually stop at the end 
of the first period and place dots over its first and last digits. 


Thus ‘666666...... ... is written °6; 
737476 Eu: IE 
"3454545...... 4: Заданий “245; 
%24576576...... ...в».».... "34576. 


A pure recurring decimal is опе in which the period com- 
mences immediately after the decimal point ; as, "б, `37. 

A mixed recurring decimal is one in which one or more 
figures precede the period ; as, "345, 34576. 
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Note. It may be noticed that decimals 
equivalent to fractions with denominator 7 are 
all dure recurring decimals, all of which contain 
the same digits 142857. Ifthese digits be ar- 
ranged in a circle, as in the annexed diagram, we 
may obtain the decimals equivalent respectively 
to $, $, $, $, 5, 5, by beginning in turn with I, 2, 4, 
5, 7; 9, and reading off the remaining digits jn 
order in the direction of the arrow-heads. 


Thus = "142857 ; #='285714 ; 8='428571 ; and so on. 





EXAMPLES. 94. 


Express each of the following as a recurring decimal ; 

l 4 2. 4. 3. 4. 4. $. 5. Б. 

6. 13. 7. ү. З. 1114. 9. 45%. 10. 35%. 
ll. 250, 12. А. 13. 29299. 14. ,5. 15. 29, 
16. 29. 17. 5%. 18. зом. 19. 744. 20. 9%. 
21. 20%. 22. 8, 23. 4%. 24. 2513. 25 4. 
26. 2-3. 27. 46--7. 28. 30-22, 29. 8--63. 80. 44-49, 








81. 4. 3 2, бз. 3 9. 848. 84. SONG 85. 863 6686" 
86. 87. 91. 37s. 38. т. 39. n . 40. «А 
41. 12-11. 42. 1-1001, 48. 73--713. 44. = і 
03 3 2 rr 
45. oor 46. 24 i 47. 7+ 27 48. 1+ о 
4 43 37 "004 
49, 3+ —. БО. =. 51. : 5 о 
ыг '007 4% т 53 


150. Ina given recurring decimal, the period may be sup 
posed to begin at any point after the first repeating figure, 


Thus 13272727...--1327-к13272--132737 mete, 


Again, the number of figures in the period of a recurring 
decimal may be doubled, frebled,...without altering the value of 
the decimal. 


Thus '3172'32727 =°3372727 =etc, 


151. Recurring decimals are said to be similar when they 
have the same number of non-recurring figures, and also the same 
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number of recurring figures. Thus ‘3 and ‘6 are similar recurring 
decimals ; *327 and 2446 are similar. 


159. Two or more given recurring decimals can always be 
made similar. 


Take the recurring decimals 2:3, 248 and 25768. 


Now the highest number of non-recurring decimal places in any 
of these numbers is 2; and the numbers of figures in the periods 
respectively are 1, 2, 3, the L. C. M. of which 15 6. Therefore the 
given recurring decimals may be made similar by extending each 
of them to eight places of decimals, the first two places being non- 
recurring and the last six places being recurring. 


Thus 2°3 = 233333333; 
245 = 724545454; 
"25758 = 725769768. 


EXAMPLES, 95. 


In each of the following recurring decimals begin the period at 
the fourth decimal place ; 


l 734i 2. '3476. 3. “67. 4. “2341. 
5. ‘00128. 6. “12344. Ч. "1234. 8. "125456. 
9. Extend '34, *24 and ‘2678 so that they may have the same 
number of figures in the period. 


10. Extend ‘102, 1234 and "3765 so that they may have the 
same number of recurring figures, 


Make the following sets of recurring decimals similar : 


11. 23, 73. 12. 7345, 776, `72. 
13. ‘307, 776. 14. ‘076, 7, “о00123. 
15. ‘238, ‘1234, 2033, 16. ‘3, 76, 77230. 

17. 7,7124, 24723. 18. 34, 268, 'i2j. 
19. 3403, 7823, 331. 20. 7423, 72, 1203. 


153. То express a recurring decimal as a vulgar fraction, 


Example 1. “5= "55555... 
Now, Io times '5- 5*5555... 
and "без 55565... 
Subtracting, 9 times 5-5; 
me "іш б, 
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Example 2. 234523454545... 
Now, 10000 times 12345 —2345'4545... 
and 100 times °234§= 2274545... 
Subtracting, 9900 times 12345 =2345 —23; 
2. 72345 = 288. 
Example 3. 363 = 3622222... 
Ncw, 100 times 3`62= 36272222... 
and Io times 3'62= 3672222... 


Subtracting, до times 3'62= 362 — 36; 
3:62 = 884098, 


154. Hence we deduce the following rule for reducing a 
recurring decimal to a vulgar fraction : 

For the numerator take the integral number formed by all the 
figures up to the end of the first period, subtracting the integra} 
number formed by the figures (if any) that precede the first period ; 
for the denominator take the number formed by as many nines as 
there are figures in the period, followed by as many ciphers as 
there are figures between the decimal point and the first period, 


Example т. Find the vulgar fraction equivalent їо `3. 
Process: -13-4-4. Ans. 
Example 2. Reduce 745 to a vulgar fraction. 


Process:  45=4§54=$3. Ans. 

Example 3. Express 0476 as a vulgar fraction. 
Process : '0476 = d = АЛЯ, = ТА. Ans. 
Example 4. Express ‘00271 as a vulgar fraction, 
Process: ‘00271 =,2445. Ans. 


Examples. Express 2°37 as an improper fraction, 

Process : 2:37 2215922—294—307 Ans. 

Example 6. Express 2°37 аз a mixed number.’ 

Process : 2'37=2+'37=2+3158=2+]1=241. Ans. 

Note. It follows from the rule that ‘9¢=3=1; similarly 
9-1 and ‘oog=‘o1; and therefore 2:0-43, 236-274; 23450 
- 23346 etc. Also ‘99=1, 699 — 1, 7299-73; etc. 

Therefore when the recurring part contains the figure 9 only, 
the recurring part should be omitted and the preceding figure 


lucreased by unity. 
С. А. 9 
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EXAMPLES. 96. 


Express as vulgar fractions in their lowest terms : 


1. 2. 2. 'i& 3. 142855. 4. “769236. 

Б. 727. 6. ‘272. Ч. 1373. 8. ‘03%. 

9. ‘00785, 10. “00823. 11. ‘oo1064. 12. собі. 
13. 3013. 14. 3432. 15. 708. 16. 31007. 
17. ‘5028. 18. пої. 19. 2619047. 20. 1072567. 
2]. “00123. 99, “01136. 23. “00720. 24. ‘38148. 
25. ‘ооб7ё. 26. ‘o24. 27. “0378. 28. ‘2373. 
29. “00025. 30. тіообі. 81. 30007. 82, “02177. 

Reduce to improper fractions in their lowest terms : 
33. 306. 34. 718. 35. 134 86. 276, 
37. 1:072. 38. 3036. 39, 10275. 40. 4:086. 
41. 71230. 42. 7`6$31. 43. 2045906, 44. 1401431, 


45. 100229, 46. 1394130760. 47. 11'00i200. 48, 10000106 
: 12334156 79 
37173737 47 $7 677-8 
50. Prove that го зе 

1 676923 153846223076) "307692 
13 1 2 3 4 ` 
po £e з 4 3 

Express as non-recurring decimals : 
53. ‘од. 54. “3679. 55. 1609, 56. ‘оосф, 
51. “262. 58. 399. 59. 3999. 60. 9909. 


49. Prove that 


Bl. Prove that 


52. Prove that 


Erin Addition and Subtraction of Recurring Deci 
mals, 


Rule for Addition: Make the decimals similar : add in the 
авиа! way and increase the last figure in the result by the figure 
(if any) carried from the first (to the left) column of the period ; 
then the sum will be a recurring decimal similar to the summands, 


Subtraction is effected in exactly the same way, the only differ- 
ence being that the last figure in the result in this case is diml- 
nished (and not increased) by the figure carried 


Example 1. 
Process : 


Example 2. 
Process : 


Examfle 3. 
Process ; 


Example 4. 
Process : 


Example 5. 
Process : 
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Add together 2:575, 78173 and 4°31. 
2375 —2'37 575757 
"8173-- '8r 731731 
43: —4'31 
7'50 307488 
I 
7°50 307489 Ans. 





Add together 7634 and "852. 
7°634 =7°63 44 
З = 85 di 
8:48 60 Ans, 
Add together "768, со? and гої, 
768- 776 8 


оў = 077 
го) -103 3 
1°37 8 

І 


187 д=188 Ань 
Subtract ‘78372 from 4071. 
4071 7407 171717 
‘78372 = 778 372372 
3'28 799345 
3°28 799344 Ans, 
Subtract 862 {тога 67741, 





6745—6', 45 
'86i- :86 36 
5°88 29 Ans. 


EXAMPLES. 97, 


Perform the operations indicated below : 


1. 3%76-- 02. 2, "7804 '003. 

8. го4+2'о3+8'о17. 4. 3072-34-12), 
5. 3454 647712. 6. 'o312--'o231 + 676, 
7. 2:83 + ‘034+ ‘0014. 8. 8°3f+°6+ ‘003, 

Ө. тооїЇ + ‘0008 + "3, 10. 72-42-2232, 
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11. ‘007 + ‘083 + ‘oi23. 12. r'123-- 376 4- 4576. 

13. 1°30103+9°7 + 80934. 14. -'003-4-:0034- 003. 

15. 1°3+'023+4°1234+9°7. 16. ‘004+ "37+ 234 ri. 

17. 7"3123476+1:6876523. 18. "7443001 421234. 

19. 72--30123-4- 001234. 20. 134563426543. 

81. 313477032707 + 1345 + 70070. 
92. 1°376+'23702 + ‘0001 6-57. 
23. 4°0345+7°2344+81 4-704567 4-03 712. 
24. 5376-0075. 25. 411302- 1062. 26. “4325-- 03764. 
87. 2-76-:32І. 28. 346-207234. 29. 34768 — r'oo4. 
80. 7- 23476. 31. 49- 0089. 32. 9468-3123. 
33. 24676- 00345. 84. І- "102-46. 35. 358072 -:0034. 
86, 7284-0123. 37. 376- 12345. 38. 3123458 — 00057. 

40. 30- 37608034. 


39. 


789'07 38 — 180003156. 


156. Multiplication and Division of Recurring 


Deci mals. 
Rule. 


Reduce the decimals to vulgar fractions ; find the product 


or quotient as а vulgar fraction and reduce it back to the equi- 


valent decimal. 


But in the case of division, if the dividend and 


divisor are both recurring decimals, tt will be generally convenient 
to make them similar before reducing to vulgar fractions. 


Example 1. 


Multiply "90 by 7°3. 


69X73 = py x 1 == ха ={#=`6б, Ans. 


Example 2. 


Divide @ by °75. 
6--75-4- 


1%-%х3 | 


Example 3. Divide 7732 by ‘027. 
733557 а 7335+ 0277 = $888 + vo oo 
40 == 290 =з26°36. Ans. 


Find the value of 
1. ‘о03х 06, 
4, 112х13. 
Ч. 34-6. 
10. :3456- ‘2276, 
13. ‘o8i +°346. 


EXAMPLES. 98. 


48 х`24. 
24х 04. 

'34 43-0032. 
3°92 + 1403. 
0234+ 28. 


PB 0 сл 


44. 


=8='8. Ans, 


3. 27 х 400. 

6. 76х67. 

9. 80240034. 
12. “142857--118, 
15. '3i23--'0045. 
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157. Complex Fractions involving Decimals, 


T Sof, "35 
Example. Simplify -—— 
ample implify "xd ob 
Е ee 00 
Зоб, "35 фх : 5 ? 
Хх. 
хі od ЕКЕ 1790 8 
=54+4=9. Ans 
EXAMPLES. 99. 
Simplify, giving each answer in decimals, 
"00754-21 2. 4255 470064: 3 '003 х '05 
175 | '00032 ' *0022 ' 


_6'27 хо5 .(dofqyx(75 of 25) 
(à of 2) x 8°36 ° (1 of D 1d | 


43-314 130404 1'83+2'0416+*3- -3 











5. : А 
11342108 ° "37 of 8-81 1'0025 + '06025— Id ` 
7 "12 of Сото4—`оо2)+ *36 х ‘002 
| "12 X 712 nd 
8. 3125 of ; 24 За rs 
2°16 125° г к: 3°42 
9. {37437237} ХОЛ jo. Eo x2 
Se 3— (B+ 1%) 256 
11, 1Хлхлжогх "Or X ‘or 04421 , 3976923 
' aX 2X'22-02 X ‘02 X 02 ' |. '000035 *33x 5% 
13, 1504227, (44-283 гаа), 
1°36 1°3+2°629 
14 


'175 — *116 of 


14: 7 15. 1076923 х 999 901, 13 


083 of нэ PE 037 ‘027 111 од 
96 14023 

18. —x-5—2 хх х 1°74 +°606 х 27. 
33" 9 12031874 х 9 
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XXVII. DECIMAL MEASURES. 
158. Example 1, Reduce R54 to pies. 


Process : R34 
16 
544a 
12 
652:85. Ans 
Example 2. Find the value of 4'135 of £1. 
Process : £4'135 The £4 is not reduced to shillings. 
20 
5. 27700 The 25. is not reduced to pence, 
12 
d. 84 


2, 4135 of Lim £4. 25. 8744. 
Example 3. How many rupees, annas and pies are there im 
422 of R5 ? 


Process : "522 
223 
R2:610 

416 

а. 976 

E 

p. 912 
2. 1532 of Вб = R2. 9a. 07122. 

Example 4. Find the value of ‘25 of £9. 75. ба. 

Process: £9. 75. 64. = 22504, 


"25 
2290 


12) 562504. | 
20 ) 465. 10:54. 
£2. 65. 10:54. 
1. 725 of £9. 75. 6d.= 22. 65. тоф, 
Example 5. Find the value of ‘23 of Rio. 5a. 
Process: 23 of Во, са. — 4; of Вто. ба. etc. 
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EXAMPLES. 100. 


Reduce 
1. Вутс to pies. 
8. £°134375 to pence. 


1023437 5 of Вт to pies. 
00375 of £1 to farthings. 


Ооовьры 


5. “03125 of R5 to pies. '045 of £7 to farthings. 
7. R823 to pies. "07 of £5 to pence. 
9. °895 cwt. to ounces. 1 3:985 poles to inches. 
Express as compound quantities : 
П. 877325. 12. £335. 18. R2702. 
14. 2:575 of 15a. 15. 3°45 of 16s. 16. “406 of R13'5. 
17. 3725 of R92. 18. ‘032 of 12 yd. 19. “234 ton. 
Find the value of 
20. “625 of R1. Да. 46. 21. 725 ої R9. ба. 22. R9.2a.X1'35. 
23. ‘6 ої R7. 9a. 10). 24. 39 of Вії. да. 25. ‘079 of R35'5. 
26. ‘256 of £3. 4s. 94. 27. °1875 of 95.434. 28. “0625 of 3:62. 
29. R3. за. 82. х "785. 80. £6x°78125. 31. 35. 624. x °45. 
82. 3 md. 7 seers 9 ch. x 324. 33. 2 tons 3 cwt. 2 qr. 81b. x 65, 
84. 3ро.2у4.ІЗіп.х 725. 35. і da. 3 hr. 3 min. 7 sec. x 925, 
86. 34 of R2. да. 87. “63 of 3х. 634. 38. Ву.д9а.-- 06. 
89. R3. да. 9f.+°422. 40. £7. 85. 24.-- 044. 
41. 1171375 of Вб. 8а. — "56 of R7. За. 
49. °83 of R2. 8а.+`6 of R4. Іа. +2:05 of RS. 
43. °375 of R9 4-83 of 10a. — *6 of 6. 
44. ‘o16 of R260. 2a. 64.4 "351 of R13. 14a. + 1700035 of R7. 14a. 32, 
45. ‘03125 ої R2--729 of R31% 4-729 of R3£. 
40. £°634375+'025 of 255.+°325 of 305. 
47. 871875 of 8d. + 17146875 of 6s. 84. —*0625 of І guinea, 
48. 6:83 of £3°8677083+4 58 of £2'4114583— 4375 of 413. 
Arrange in order of magnitude : 
49. 1 of R3. 9a., '025 of R100. 104., "32 of R5. За. 
БО. ‘0034 of £1, '256 of 15., 34 of Id. 
Bl. What is the sum, 75 of which is R3. да. 22. ? 
B2. 208772 of a sum of money is 35. ба, ; what is "403 of the sum ? 
58. Simplify "625 of £143. 125. -- 625 of £71. 165. 


8 ОЁ 5175 
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54. Simplify "420 of J 3 of. е of TESS oí L1. 175. 64, 


55. Multiply ‘892 of EA ба. 42. by 4'678. 

56. Find the value of '857142 of 270625 tons + 371428 of 
3375 cwt. 4-714285 of 1°25 qr. - 285714 of 1075 Ib, 

57. Find the value of ‘8 of гб та. + 7 of 2725 та. +'63 of 
7°75 md. 45 of '7 та, 

58. Find the greatest sum of money which is contained In 
each of '25 of 55. 64. and об of £1 a whole number of times, 


159, The following examples illustrate the converse operation : 


Example 1. Reduce 1000 pies to rupees, 
1000 


dus LIT 16 
Example 2. Reduce Дт. 35. 6d. to the decimal of £1. 
2I rM , e 
Ді. 35. 6d. — L1. 424. — = {14 = ДІ P 41175: 
the decimal- 1'175. 


=R- aks 2083. Ans. 





| Example 3. Express 3 of Rr. за. 62. as the decimal of да. 100. 
3 of Rr. 3. 6 $x234. 234 39 


The decimal = да. 109. 58 3x 8 m aL "3448... 
EXAMPLES. 101. 
Reduce 
l 3333 pies to rupees. 2. 84467. to pounds, 
8. 10000 lb. to tons. 4. 90000 in, to miles. 
Б. 66666 sec. to days. 6. 39 guineas to pounds, 


Express each of the following as a decimal of its Aighest 
denomination : 


7. 7a. Op. 8. R3. оа, 32. 9. R5. 5a. sf. 
10. 85.64. ll £1. 35. За. 12. £7. 65. 444, 
13. І md.15seers. 14. 3cwt. 34 qr. 15. $po.4 - 
16. 7 да. 53 hr. 17. тас. 20 yd. 3 ft. 18. 7°. 2’ 


In the following examples, reduce the first of the two given 
quantities to the decimal of the second. 


19. R3. 4a. 96. ; R5. 20. £7. Ios. 44a. | Хто. 
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21. 9a. 4f. ; 11a. 32. 22. Бу. да. 10f.; R12. 4а. 4f. 
23. 75. 6d. ; 155. 74. 24. £3. тоз, 944; £6. 25. 444. 
ЗБ. Зоғ L1. 85. 6d.; Z1. 26. $ of R3. да. 42.; В 

27. ‘375 of Rio. тоа. тор. ; R3. 132. 32. 

28. да. 80. ; 38 of R3. 4а. 29. '35 of £7. 35. 4&4. ; об of £3 


ЗО. ‘003 of £1.;'7 of gs. 4%4. 31. ‘25 of за. 4f. ; 706 of R3. 
32. 288 of £2. 65. 514,, 218. 175. 1014. 


33. Express 8 of 125. ба. 4-625 of 75. 6d. — "505 of 165, 64. as 
the decimal of Z 1. 


34. Reduce 8 of R'os + ту of 4a. + 3 of R1 to the decimal of 88$, 
85. Express ‘42857i of £1'05+°38 of r'5s. as the decimal of 
£43.25. ба. | , 


36. Кедисе 246 of 95, 34,+`250 of £1. 55.--702 of £3. 75. 6d. 
to the decimal of 03 of 790. 


37. Reduce 1062435 of Z 100-- 774375 of 10s.-- 1356 of 7s. ба, 
+ 2:784 of 244. to the decimal of £29. 105. 734. 


38. What decimal of R3. да. must be added to 075 of ба. 65, 
to make the sum equal to 1 anna ? 


39. What decimal of £6. 10s. must be taken from й ої £9 that 
the remainder may be £6. Ios. ? 


40. Express £874. 135. 44. X 3°75 as the decimal of £10000, 


MISCELLANEOUS EXAMPLES.. 109. 
1. Give the local value of each of the significant digits In 
"0207 3. 


2. Express the difference between 2776 and 2776, (i) by a cir 
culating decimal, and (ii) by a vulgar fraction. 


3. Express (3%--2%-4) as a decimal, and '6+ 4 of ‘025 + 3'06 
as a vulgar fraction. 


4. Reduce дж of 2:35-- 1000 to a decimal. 


Б. Find the least number which must be subtracted from the 
sum of 2°36 and 3:002 that the remainder may be an integer. 


6. Find the price of 321 yards of cloth at 1125 annas per yard, 
7, Find the total weight of 324 bags, each 13°75 lb. 

8. By what decimal do we divide 3$, if the quotient is 775? 

9. R720 15 98 of what amount ? 


10. Ifthe divisor be 2°36 and the quotient 7125 of the divisor, 
what must the dividend be ? 
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11. Divide 64:09 by 49°3, and arrange the divisor, dividend and 
quotient in order of magnitude. 


12. If the diameter of a pice be 17025 inches, how many must 
be placed in contact along a straight line to extend from Calcutta 
to Hughly, a distance of 2476 miles ? 


13. How often will a wheel, 275 yards in circumference, turn 
In a distance of 12'5 miles ? 


14, A vessel holds 3256 gallons ; how many times can it be 
filled from a cask of 96 gallons? Will there be any remainder ? 


15. How many times can you subtract 301 from 6523, and 
what is the remainder ? 
3 214175 


16, Express as a decimal the continued product of p 87s 


and зі 
© 1 


17. Express 21°43 crowns + 18°52 shillings in pence. 

18. Subtract 4°42 cwt. from 7°28 tons. 

19. Express 2°75 02. + ‘075 cwt. in pounds. 

20. Find the rent of 32°25 acres at Z1'025 per acre. 

21. Ifthe product of 064 and a certain number be divided by 
"00008, the quotient is 3404 ; find the number. 

22. A book containing 219 leaves is 1°34 inches thick ; allow- 


Ing ‘об of an inch for the cover, find to 5 decimal places the thick- 
ness of the paper. 


23. A roller 403 ft. in circumference makes 34'04 revolutions 
In passing from one end of a lawn to another: what is the length 
of the lawn ? 

24. From a rod 2 yards long, portions each ‘063 of an inch in 
length are cut off ; how many such portions can be cut off, and 
what will be the length of the remaining piece ? 

25. Findadecimal which shall differ from 41 by less than'y gi 55 

26. Multiply 9:036 by itself in two lines. 

27. Multiply 377056 by 12°10411 in three lines. 

28. Find the least number of articles, costing R2'375 each, 
that can be purchased for an integral number of rupees. 

29. Find the smallest number of articles, costing £2. 65. 27374. 
each, that you can buy for an exact number of pounds. 

30. A did ‘025 of a piece of work, and В 1825 ; how much was 
left to be done ? . 

31. А boy, after giving away '8 of his pocket-money to .one 
companion, and ‘об of the remainder to another, has 72. тор. left ; 
how much had he at first ? 
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32. A man received "38 of ‘03 of a property, and sold *3 of his 
own share for R350; what would be the value of the whole 
property at the same rate ? 


33. A gallon contains 277274 cubic inches ; how many cubic 
yards are there in 200 bushels ? 


34. А cubic foot of water weighs 62°35 lb. avoir. ; what 
would be the error in calculating the weight of 30 cubic feet 
on the approximate supposition that a cubic foot of water weighs 
1000 Oz. ? 


35. A is 75 times as old аз В, and C 78 times as old as В; 
A is 15 years old : how old is С? 


36. Four bells toll at intervals of 13, 14, 1°5 and 16 seconds, 
beginning together ; after what interval will they toll together 
again ? 


87. Find thelargest sum of money which is contained in £ 3°75 
and £2°125 a whole number of times. 


38. Divide Во into two parts such that опе part may be "6 of 
the other. 


39. Divide £52 between Л, B, C in such a manner that B 
may receive 3 of 4, and C "3 of В, 
40. Express DM of 8 Ө + 7.) аз а fraction 
| $ of 225 yk 05$ °\21 81 


37937) ш. 
of {37+ 37037} of 54. 


XXVIII APPROXIMATION. 


160. It is often inconvenient, and not always possible, to find 
an exact decimal equivalent to a proposed number. In such cases 
we may proceed to a few places of decimals and indicate by dots (...) 
that the work has not terminated. Thus #4 ='95652... If however 
we wish to approximate to the result by terminating our work at 
any specified place, we should increase the last digit retained by 1 if 
the first digit rejected be 5 or greater than с. Thus #8 = '957 correct 
to three places of decimals or to the nearest thousandth ; also 
$3 = '09565 Zo four places. 


Note 1. It will be easily seen that the difference of ‘957 
and ‘95652... is less than the difference of ‘95652... and ‘956 ; hence 
057 represents ‘95652... more accurately than ‘956. It may be 
noticed that the approximate result is less than the actual 
result when the first figure rejected is less than 5, but greater when 
not less. 
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Note 2. Suppose that *36 is given as correct to two places 
of decimals. This has been obtained from the true value of the 
decimal by the addition or subtraction of a decimal which may be 
as great as ‘005 but not greater. Therefore the error in taking 
"36 for the decimal lies between +'oo5 and —‘oos, that 15, the 
error is not greater than + '005 and not less than —‘oo5. Тһе 
actual error may be anything between 47005 and —'005. Hence 
the Limits of Error of a decimal correct to Zo places аге 
+'oos5. Similarly, the Limits of Error of a decimal correct 
to three places are + ‘ооо5. And so оп. 


Note 3. Sometimes approximate results are expressed true 
to a certain number of Significant Figures. Thus, 346271 
correct to 5 significant figures — 346270, and correct to 4 significant 
figures = 3463:0 ; 7°9284 correct to 4 significant figures —7'928, 
Correct to 3 significant figures =7°93, correct to 2 significant figures 
z7'9, and correct to I significant figure=8 ; 4700923 correct to 
4significant figures = 47009, correct to 3 significant figurese 4701; 
and correct to 2 significant figures — 470 or 4 ; 1005293 correct to 
3 significant figures = ‘00529, correct to 2 significant figures = 0053 
and correct to I significant figure = "005. 


CONTRACTED ADDITION AND SUBTRACTION. 


161. The method of finding approximate results, 2.6.) results 
correct to a certain number of places of decimals, in addition and 
subtraction 15 illustrated by the following examples. 


Example. Find the sum of ‘2367, “3178 and 162 correct to 
four places of decimals. 








We write down each decimal "2367 676 
to 7 places, and obtain correctly °3178|178 
5 decimal places іп the sum ; the 1'62 
required result is then obtained 2°1745|8...=2°1746, Ans, 


by rejecting the fifth place. 
Example 2. Find the difference between ‘632i and 008 correct 
to five places of decimals. 
Process : 03213213 
"00888888 
ес ч Ans. 
Example 3. Find the sum of 72°68, 8:7968 and 402 true to 
significant figures. 
Process : 72°6565:656 
8:7968:968 
402 
5547346... 854735. Ans. 
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Example 4. Find the value of І RTL ыз" correct to 
3 places of decimals. 

















| 

| TERNI 
23337 мыш = 500, 000 

I.2 2 | 
1. - 2 0166666 

1.2.5 3 | 
a = 166066 +, "0411666 

1.2.3.4 4 

I 7041666 | 

ame —- „зы зв "00813 
1.2.3.4.5 ; p ? 

I 008333 _ | 
1.2.3.4.5.6 6 ӨМІ 325 
2 : = 001388 шш ООО|198 

1.2.3.4.5.6.7 7 | 
WT PORE РЕ ‘000102 
1.2.3.4.5.6.7.8 8 її 25) 
——- вы. — = 00024 = 'OOO'OO2 
1.2.3.4. 5.6.7.8.9 9 ree, Е 
and .2, the expression --1719/2... 

=1°718, to 3 places. 
I : | 
Here we stop at 1.2.5.4.5.6.7.8.9' asin the decimals equivalent 


to the succeeding fractions, the first six figures will be zeroes, 


EXAMPLES. 103. 


l Find the quotient of 4o divided by 19 correct to four places 
of decimals. 
2. Obtain the decimal equivalent to үү correct to five places 
of decimals. 
^9. Find the value of `0312+'0231 + "976 correct to fourSplaces 
of decimals. 
4. Find the sum of 72, 30123 and ‘ooi234 correct to three 
places of decimals, 
5. Find the difference between 4325 and ‘03764 correct to four 
places of decimals, 


442 АВІТНМЕТІС 


Find the value, correct to 2 places of decimals, of 


8. 14144144ү4.. 9. 1ttt ye ++. 
Find the value, correct to 3 places of decimals, of 
I I I I I I 
10. ї+-+- +... 11. 1+- act ee 
Залы ы ЖАРЫҒЫ 


Find the value, correct to 5 places of decimals, of 


I I I 
à e е 8 *2 5 eae 13. I + Е лол Хотын ... 
12, 254(25)? +(°25)° + т.3 * 1.3.5 1.57 
11 11 11 11 
14, rait 22553288 28777 


I I I ЯГ 
[First express as decimals 23) 44) 88779 then divide the results 


respectively by 1, 2, 3,..., and add.] 


11 11 1 1 1 1 1 1 
15. m. “eq "Е — т а + .. 
r$ 355 yit psi 95 


Find the value, correct to 3 places of decimals, of 


I I I 
188: Хо зфО за 
IO IO' 10 
I I 1 


шан” 1.2.3 1.2.3.4 


II II II II 
15c. теа er ийн 7 +... 
15 25 35 45% 
16. Express each of the following correct to four significant 
figures : 
(i) 378361; (ii) 735982; (iii) “520681; (iv) 7°38512 ; 
(v) 290972; (vi) 2'00025; (vii) 3034071 ; (УШ) “0090628. 
17. Express 3456792 correct to the nearest Aundrea, and 
80057123 correct to the nearest fhousand. 


18. Find the approximate value of 39281 (1) correct to the 
medrest илїї, (2) correct to the nearest Zez/A, (3) correct to the 
nearest Aundredth. 

18. Find a decimal that is within ‘oor of $. 


20. Find a decimal that is within тоор of 115. 
Note. The following algebraical method may be used with 


great advantage when each term of the series is the product of the 
preceding term by a constant proper fraction, positiva or negative. 
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Example 1. Find the value, correct to 4 decimal places, of 
үре фо de 
25 25% 25 
Let S denote the sum of the series. Then 
I I I 
оно 2g ee ; 
multiplying both sides Бу =, (the constant multiplier), we have 
Mu c qt duet 
25 25 25% 253 
Hence, by subtraction, S-S = 1, 
ог 225231, 
5= 25 = 10417. Ans. 
Example 2 Find the value, correct to 3 decimal places, of 
1-44-24... 
Let S denote the sum of the series. Then 
5=1-—$+$-4+...; 
multiplying both sides by — $ (the constant multiplier), we have 
-45-0-43442-44.. 
Hence, by subtraction, S+4S=1, 
or 85=1; 
5==2='667. Ans. 


EXAMPLES. 103 1). 


Find the value, correct to 5 places of decimals, of 


I 1 I I I I 
. = o ... . І - харыг DEP eee 
1 Itgtgtgat 2 50747 ost 
I I I I I I 
-- ~- == --... 256 “ 1--- ауе сов 


CONTRACTED MULTIPLICATION. 


169. The following rule will shorten the process of multipli- 
cation when the product is required only to а certain number of 
decimal places. ; 


To multiply two decimals together, retaining, say, 5 decimal 
places :—“Reverse the multiplier, strike out the decimal pointsg@nd 
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place the multiplier under the multiplicand, so that what was its 
units’ figure shall fall under the 5th decimal place of the multiplicand, 
placing ciphers, if necessary, so that every place of the multiplier 
shall have a figure above it. Proceed to multiply as usual, begin- 
ning each figure of the multiplier with the one which is in the place 
to its right in the multiplicand : do not set down from this product 
but carry its 72647252 дет to the next, and proceed. Place the first 
figures of all the lines under one another ; add as usual ; and mark 
off 5 places from the right for decimals."—[De Morgan.] 


Example т. Multiply 72078 by 273072 to 5 places ; ‘00705328 
by 12°30523 to 6 places; and 29°82 by ‘00727 to 4 places of 
decimals. 





(1) 720780 (11) 705328 (iii) 29820 
. 27032 3250321. 72760 
1441560 79533 2087 

216234 14106 бо 
5045 2116 | 20 
2222144 35 2167 
16:62983 түрэн 
"086791 


Note. The last figure in the product thus obtained may not 
be always correct, and to ensure its accuracy we must carry the 
process one place farther than is required to be retained. Similar 
remark also applies to the method of d.vision explained in the nest 
Article. . 


Example 2. Multiply 7324 by 4°57 retaining 5 decimal places, 
403721 by ‘o1207 correct to 5 decimal places, and 4086 by 2057 
correct to the nearest thousand. 





(i) 34343413 (i) 403721 (11) 40860 
5757574. 7021 "7502 
1373737 40372 81720 
240404 9074 2043 
17172 282. , _ 290 
p '04873 Ans. 8405 thousand, 
2 4 or 8405000. Ans. 


2 
1633915 Ans. 


_* That is, сагу | the product is a number from 5 to 14 ; carry 2 
if it is from I5(to 24 ; сату 3 if it is from 25 to 34 3 etc. 3 if the product 
is 4 offess, we ignore it; 
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CONTRACTED DIVISION. 


1626. The following rule will shorten the process in division 
when the quotient is required to be correct only to a certain 
number of decimal places. 


Make the divisor a whole number; and determine by inspection 
(or by taking one stepin the ordinary way), how many figures 
there will be in the integral part of the quotient. In the divisor 
retain (from the left) as many figures as there are to be in the whole 
quotient—integral part as well as decimal ; and strike off the rest. 
Proceed one step with this new divisor, but to the product of its 
first figure by the quotient-figure, carry the zearesí tén from the 
preceding figure. Instead of bringing down a figure to the remain- 
der, strike off another figure from the divisor, and proceed as be- 
fore, until no figure is left in the divisor. 


If the number of figures in the divisor beless than the number 
of quotient-figures to be obtained, proceed in the ordinary way 
until the number of quotient-figures still to be obtained is one less 
than the number of figures in the divisor. As soon as this happens, 
instead of bringing down a figure to the remainder, strike offa 
figure from the end of the divisor, and then proceed as in the 
preceding case. 


When, by inspection, it is found that there is no integral part 
of the quotient and there are ciphers just after the decimal point 
in tbe quotient, subtract the number of ciphers from the total 
number or decimal places required, and take the remainder as the 
number of decimal places required in the quotient. Then proceed: 
as above. 


Example 1. Divide 29431542 Бу 325348 to 3 decimal places; 
and 673:1489 by "41432 to 2 places. 


(1) 325.348) 29431542 (9046 | (ii) 41432) 67314890' ( 1624770 

29281 41432 
150 258828 
25 248592 

20 10236 : 
19 8286 
I 1950 
1657 
293 
290 
3 

C. A, 10 
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Example 2. Divide 400654 by 329265 to 5 places of decimals. 


32 9868 ) 400 654 ( 121 Ans, «00121. 
329 
71 Here, of the 5 decimal figures the 
66 first 2 being ciphers, we obtain the 
z remaining 3 figures by the contraċted 
3 method. 
2 


Note. Perfect accuracy cannot always be expected in the 
results obtained by the contracted methods and they may sometimes 
differ slightly from those obtained by the ordinary long methods. 


EXAMPLES. 103a, 


Multiply 

1, 211324 by "345721 to 3 decimal places. 

3. '32504 by 130254 to 3 

9. '453 by 01694 fO.d Ge) dave. з 

4. 37576843 by 3'14159 [Od лек зай сай 

5. 71032751 Бу 2`6719238 10:55: зав: 56% чи 

8. 6500763 by 79876 tO 5  .. oe 

Т. '03281674 by 234°781 1406 а. e 

8. '0008127 by 49372716 FOO. эх ee s 

Ва. 4562 by “07408 to 5 

8b. 6:2438 by 38305 405 ... 

9. 4:683 by 14:293 10:33, ай очык 52: 
10. 1:82357 by 0785 1007. 05 uv. caus 


10a. ‘01385 by 6137 retaining 4 ... о... 
10b. :346875 by 1193808 retaining 4  ... se .. 
100. 32:34 by ‘32056 correct 03  ... ... 
10d. “342 by 37253 correct 103  ... 2. 
lOe. “00026347 by 280435 correctto 4. .., ... 
107. 421'019 by “547 correct to the nearest integer, 
10g. 70870095 by 404 correct to the nearest million. 
Divide 
11. 7672307 by 47'12345 to 3 decimal places, 
12. 33706 by 97846 ТЮ "am^ dae abe 
18. 32791 by 26°67 t0 3 «e зав ае 
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14. 379325 by 30732 10:3: ше чаш 1448 
15. 3677802 by 312°32 tO d. due AE жа 
16. 728°389 by 3°76 ОА v wee эю 
17. 38927762 by 7°343 ТОД ы лей: э 
18. 23778934 by “00289 (05. Aes ах jv» 


19. 13°2346891 by ‘01234031 tOO, uu NE 29% 
20, 132'405678 by "000122134 №7 se . .. 


208. '5 by 76 91342 404 ... .. 
20b. :0003738028 Бу “0475 (ОБ шш № 
21. 3725 by 13234 Қоға: зай. ёс 22 
22. 12357 by 0785. lo. waa 


23. '32165 by 735216 retaining 4 
24. 150597 by 43062 correctto 3 -.. ... 


182b. When an approximate decimal is multiplied by a number 
less than unity or divided by a number greater than unity, the error 
15 obviously diminished in the result. This principle is made use 
of in the following examples. 


Example 1. Find the continued jproduct of 1277053, 1003725 
and 4'532 correct to 3 places of decimals. 


Take for the multiplicand 127053 which contains the largest 
number of significant figures. In the second multiplier, 4:532, 
shift the decimal point one place to the left so that the first 
significant figure may stand in the first decimal place and the 
multiplier becomes less than unity; and make the compensating 
change in the multiplicang by shifting the decimal point one place 
to the rihght. Thus we have to find the product, 


127 053 X 003725 X 74522. 
1277055 
5273 
3012 
889 
25 
6 
7473 correct to 3 places. 
2354 
1892 
237 
14 
I 
‘214 correct to 5 places. Ans. 
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Example 2. Find the value of 
0'34567 X "073456 
067345 
‘correct to 4 places of decimals. | [C. U. 1918.] 


Shift the decimal point in the denominator and also in the 
numerator one place to the right so that the denominator may 
have one figure in the integral part and thus become greater than 
unity. Now we have to find the value of 0°34567 x 7:3456 4-6 7345. 


134567 
65437 
241969 
10370 
1392 
173 

20 


2:5391 correct to 4 places. 





67345) 253910 (737702 or '3770 correct to 4 places. Ans. 
202935 
51875 
47142 
4733 
4714 
19 
13 
6 





EXAMPLES. 103b. 


Find the value, correct to 3 places of decimals, of 


1. '023045X2'03X 1°32. 2. '15304X IO 25 X 1206, 
з. 327302 х2354 4 12345 X 151234 
| 36403 ` "45123 
“348662 


"28:01 х 608175 


[Hint :—Change “348662 апа 1608175 to 348662 and 608175 
respectively. Divide 3:48662 by "28501 correct;to 3 decimal places 
and the result by 608175 соггес о 3 decimal places | 


OMS || 
23451 X 34512 





SIMPLE PRACTICE E 


XXIX. PRACTICE. 


163. An aliquot part of а quantity is a quantity which can 
be expressed as a fraction of that quantity, having unity for its 
numerator. 


Thus 4a., being $ of Ет, is an aliquot part of RI ; 25. 6d., which 
із & of £1, is an aliquot part of Zr. 


164. Simple Practice is a convenient method of finding, 
by means of aliquot parts, the cost of а simple quantiZy, when the 
costis given of the unit-quantity, in terms of which the simple 
quantity is expressed. 


Example, Find the value of 32 cwt. of wheat at R3. 8a. per cwt. 


Compound Practice is a convenient method of finding, by 
means of aliquot parts, the cost of a compound quantity, when the 
cost is given of one of the units, in terms of which the compound 
quantity is expressed. 


Example. Find the value of 7 cwt. 3 qr. of wheat at R3. 8а. 
per cwt. 


SIMPLE PRACTICE. 


165. The following examples will explain the method of 
Simple Practice, 


Examfle1. Find the price of 23 md. of rice at R3. 13a. 9f. 
per md. 


| R. а. 2. 
123 . о , о=ргісе at RI per md. 
2 
69 . о о price at R3 per md. 
8а. =% of Вт. II. 8 . Ош у ” 8а. ” ” 
да. == of 8a, 5 ,12 . OF 4 у 44 p» y 
la.=7 of 4a. 1 . 7 . ба 4, yy TA » y 
65. = of Ia. II . = y 33 65. э) ” 
32. =$ of 65. | 5 à = % 32. ” 


R88 . 12 . ер at R3. 13а. op. per md, 


Note 1. Since R3.13.9 is the difference between Ёд and 
2а. 3f., a shorter method would be to find the price at за, 32. рег 
md. and 5: гас и from the price at R4 per md. 
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э 
G3 
о 

Bow 


92 . о . о=рисе at R4 per md. 
» 3 + 9= y р 24.32. 5» у 
R88 . 12 . 3-price at R3. 13a. 92. per md. 
R. a. 2. 
23 . о.о 
=. of R1. 2 . 14 . 0 
30. =} of 24. 5. 9 
R3. 3 . 9=price at 2a. 32. рег md. 


Example2. Find the cost of 9 articles at £10, 125, ба, each, 


Ж. s d. 
9 . O , Oz=cost at ДІ each. 
10 
go . о . о=соѕі at Хто each, 
105, | $ of £1. 4 . IO . O= p „p IOS. O5 
25. is 105. 18 . Ош, , 25» 
ба. |фої 25.|. 4. 6- y , 64.» 





MÀ T ns 


495 . 12 . 6=cost at £10. 125. ба, each. 


Note 2. Shorter thus: тоз. = of Дт; 25. 64. =$ of тоз, 


Example 3. Find the value of 13$ cwt. at R7. тоа. 36, per cwt, 


R. а. №. 
13 . 8 . ozvalueat Ri рег cwt. 


шаг 
94 . 8 . o=value at R7 percwt. 





8a. of Ви. | 6 412 , Ош 93 ” За. » » 
20. of 8a. Г.П. OF р y 24 у y 
3%. of 2a. | 3 2485 » » 32. » n» 





R103 . 2 . 44=value at R7. 10a. 32. per сті. 
Or thus : 
R 





13% В. “1484375 
7 16 
945 а, 23750000 
8а. [эв 675 12 
28. of 8a. 1°6875 . 4° 
39. of 2a. "2109375 2.47500 


R103'1484375 Ans, R103. за, 432. 
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Example 4. Find the value of 423 things at 165. 214, each, 


Ios. 


55. 
IS. 


4, 
4 =value at £1 each. 
8 e value at 105, each. 


00479 р » 55. я 
00902 р gy 15. y 


. Ца y o» 24. y 
. 9 » » ўа ” 
104 ), p 29» 


£. 5. 

42 . 13 

of £i. |21. 6 

of 105. | Io . 13 

of 55. 2. 2 

2d. of 15. 7 

P of 2d. I 
d. of 3.2. 

£34 . 12 


. Sb-value at 165. 234, each. 


EXAMPLES. 104. 


Find, by Practice, the cost of the following articles : 


кі ы 
боо oum: 


17. 
19. 
21. 
23. 
25. 
27. 
29. 

31. 
83. 
35. 
37. 
39. 
41. 
43. 
45. 


400 at R3. 4a. each. 
789 at Ia. 

439 at 32. 

874 at 6a. 

939 at R2. 11a. 

475 at 13a. 6f. 

500 at 7a. 39. 

700 at 10a. 4%. 

321 at R2. ба. 32. 
366 at R7. 11a. 90. 
839 at R5. 13a. 42. 
454 at R15. 7a. 1017. 
доо at R42. 10a. 742. 
768 at R19. да. 3 pice. 


8760 at R21. 14a. 2 fice. 


555 at R89. 3a. 545. 
8001 at R80. 8a. 842. 


346% at R8. тоа. 85. 
7034 at R29. 132. 43. 
8213 at R41. 7a. 535. 
60045, at R12. 12a. 20. 
39:5 at RI. 13a. 42. 
1017375 at Вто. да. 6p. 


2. 375 at £2. 55. each. 


4. 728 at за. 

6. 399 at Z4. 45. 
8. 723 at 155. 
10. 275 at 4d. 


12. 342 at 25. ба. 

14. 942 at 75. 34. 

16. 374 at 534. 

18. 230 at Z7. тоз. 64. 
20. 767 at Хто, 8s. 84. 

22. 339 at 145. то}4. 

24. 900 at £50. 115. 934. 
26. 5013 at £55. 195. 144. 
28. ото at Дит. IIS. 1134. 
80. 4596 at 125. 034. 

32. 3111 at £12. 125. 334, 
84.  roooo at Z7. 175. 1134, 
36. 278 at £8. 16s. 714. 
88. Зог} at Z2. 155. 734. 
40. 442% at £76. 25. 414. 
42. 24016 at £20. 25, 814. 
44. 84°75 at £2. 155. 9d. 
40. 10975 at £2. 175. 1014. 
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COMPOUND PRACTICE. 


166. The method of Compound Practice is illustrated by the 
following Examples. 


Example 1. Find the price of 15 md. 12% seers at R2. са, 36. 
oer md. 


R. a. 





2 w- зз 3 = price of I md. 
ERR 
6 . 15 9 
mS 5 
34 .14 9 price of 15 md. 
о seers io I md. 9 . 3£ = ,, » 10 seers, 
2h'seers| 2 of 10 seers) 2. 3¢8= , , 24 seers, 





— — 


R35 .10 . 444 =рисе of 15 md. 124 seers. 


Example 2. Find the cost of 2 tons 3 cwt. 3 qr. 51b. at £15. 
175. per cwt. 


: 5. 4. 
дагаж 15 .17 . О =cost of I cwt. 


| 158 . 10 . о 
| 


4 

634. о . о cost of 40 cwt. 

047 .11 . 0 зо» р JEW 

681 . II о = y 5 43CWt. 
? qr. of 1 cwt. 7 . 18 6 «зо» р 2qr. 
г qr. of 2 qr. 3 IQ . 3 =y у IQ? 
4 №. | $ of I qr. II . З = оз 41, 
t Ib. of 4 Ib. 2. = » IIb. [5 lb. 


4604 . 2 . о -сові of 2tons 3cwt. 341. 


Example 3. Find the value of 25 sacks of flour, each weighing 
3 md, Io seers, at R5. 8а. per maund. 








R. a. 5. 
5.8 о value of І md. 
ORNA: 
16 . 8 O , ” 3 md. 
10 зеетз = $ of I md.) 1 . 6 . O = , ,1056єег5, 
17 . 14 o «value of I sack. 
NODE 
89 . 6 . о 
5 
8446 .14 . о value of 25 sacks. 
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EXAMPLES. 105. 


Find, by Practice, the value of 


1. 7 md. 15 seers at R3. 7a. 82. рег md. 
2. 9 md. 17% seers at R4. тоа. 85. per md. 
8. 27 cwt. 2 qr. 7 lb. at £3. 75. 64. per cwt. 
4. II tons I4 cwt. at £5. 175. 64. per ton. 
Б. 17 tons I5 cwt. 2 qr. 21 lb. at £3. 155, 04. per cwt. 
6. 6 tons 3 cwt. 2 qr. 24 lb. at 175. 7d. per cwt. у 
7. 2tons I3 cwt. 3 qr. 7 lb. at £1. Is. 4d. рег cwt. 
8. 3 md. 27 seers 8 ch. at Вто. 5a. 82. per md. 
9. 7 md. 18 seers 9 ch. at їз. 7a. 55. рег md. 
10. 8 md. 3 seers 12 ch. at 3a. 42. per seer. 
11, 1 md. 17 seers 10 ch. at ўа. 65. per seer. | 
12. 4 cwt. 3 qr. 14 lb. at Дт. 135. 44. per ton. 
18. 7 cwt. 2 qr. 21 lb. at £6 per ton. 
14. 3tons 17 cwt. 3 qr. I3 lb. 12 ол, at Дт, 185. 9d. per cwt. 
15. 3 md. 37 seers 12 ch. at 75. 64. per seer, ы 
16. 210157 cwt. I qr. 13 lb. 14 oz. at Ro. 114. per qr. 
17. 7 sacks of flour, each 3 md. 15 seers, at R7. тоа. per md. 
18. 24 bales of cotton, each 5 cwt. 2 qr., at 165. 714. per cwt. 
19. 35 chests of tea, each I md. 17 seers 9 ch., at R80, 12a, 
per md. 
20. 321 boxes of coffee, each т cwt. 2 qr. 21 lb., at £7. 185. 
per cwt. 
21. Find the total produce of a field of 3 ac. 3 ro. 25 po. at 
3 qr. 6 bus. 2 pk. per acre. 
22. Find the produce of 2 ac. 2 го, 88 sq. yd. at у cwt. 3 qr. 


14 lb. per acre. 


28. 
24. 


Find the price of 29 yd. 2 ft. 9 in. of silk at 75. 1034, per уд, 
Find the weight of 231 bales of cloth, each weighing 2 cwt, 


2 qr. 14 Ib. 


2b. 
26. 
27. 


28. 
per qr. 


Find the weight of 329 boxes, each weighing 7 md. 27% seers, 
Find the tax on £329. 155. at 15. 734. in the £. 

Find the tax on R3090. 8a. at та. 44%. in the В. 

Find the cost of 5 qr. 3 bus, 2 pk. of oats at £2. 145. 44, 
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29. Find the price of 12 gall. 3 qt. 15 pt. of milk at R3. да, 
рег gallon. 


30. Find the value of 225 cwt. at £21. 55. 7d. per ton. 

81. Find the value of 257 things, 10 of which cost R3. да. 4f. 

82. Find, to the nearest pie, the rent of 275365 bighas at 
R3. 7a. 00. per bigha. 

33. Find the value of і ton 11 cwt. г qr. 11 lb. at £6°285 per ton. 

84. Find the dividend on R 5146. 12а. at 14a. 65. in the R. 


35. Ша man's debts amount to R37925. 14a., and he can pay 
only 3а. 44%. for each rupee, how much do his creditors рес? 


XXX. SQUARE ROOT. 


167. A number is called the square root of its square. Thus 
2 is the square root of 4 ; 3 15 the square root of 9. 


The square root of a number is indicated by the symbol ,/ placed 
before it. Thus ,/4 indicates the square roof of 4, that is, 2. 


168. А number whose square root can be expressed exactly 
eithér by a whole number or by a fraction is called a perfect 
square. 


Note. It may be noticed that,no number, integral or decimal, 
which ends with 2, or 3, or 7, or 8, is a perfect square. 


169. When the square root of a whole number which is a 
perfect square does not exceed 20, we obtain it from the multipli- 
cation table. Thus from the table we know that the square root 
of 81 is 9 ; of 169 is 13. We have, however, a rule by which we 
can find the square root of any number consisting of more than 
two figures. 


170. We observe that the square root of 100 is 10, of 10,000 
15 100, Of 1,000,000 is 1,000 ; and so on. Hence it follows that the 
square roots of numbers less than 100 consist of only оле figure in 
their integral parts ; of numbers between 100 and 10,000, of.two 
figures in their integral parts ; of numbers between 10,000 and 
1,000,000, of three figures in their integral parts ; and so on. If 
then a point be placed over every second figure їп any number be- 
ginning with the 27/9 the number of points will be the same as the 
aumber of figures in the integral part of the square root. Thus the 
square root of 3136 consists of two figures in its integral part ; the 


equare root of 15625 consists of three figures in its integral part. 


SQUARE ROOT 155 


171. Now suppose we have to extract the square root of 3136. 


We first divide the number into periods of 3136 ( 58 
two figures each, by placing dots over every 25 — 
second figure beginning with the units.* 106 ) 636 

636 


We then find the greatest number (5) whose square is contained 
in the first period ; this is the first figure of theroot ; then subtract 
its square (25) from the first period and to the remainder (6) bring 
down the second period, thus getting 636 for the new dividend, 
Next, we divide this number omitting the last figure, by twice the 
part of the root already found (2.е., we divide 63 by 10), and annex 
the quotient (6) to the root and also to the /»та/ divisor (то); then 
multiply the divisor as it now stands (106) by the figure of the root 
last found. Now, subtracting this product from 636, we have no 
remainder ; and we conclude that 56 is the square root of 3136. 

If there be more periods to be brought down, 15625 ( 125 
the above operation must be repeated, as in the го 
annexed example. 22 ) 56 

44. 
245 ) 1225 
122: 


Here, after two figures in the гоо! have been obtained, the ге: 
mainder is 12 ; to this we bring down the third period, thus getting 
1225 as the last dividend. "We divide this number, last figure 
omitted, by twice the part of the root already found (2.е., we divide 
122 by 24), getting 5 as the quotient. We then annex 5 to the root 
and also to the trial divisor 24 : etc. 


172. In obtaining the secozd figure of the root by division we 
sometimes get a quotient which is toolarge. In such a case we 
find the root-figure by trial; as in the two following examples. 

(1) 225 ( 15 Here, dividing 12 by 2, the quotient is б, 
I Taking 6 as the required figure we find that 
25 ) 125 the product (26 x 6) is greater than 125. We 
125 then take 5 which is found to be the required 

ж root-figure. 


(1) | 36i ( 19 
I Here, division gives 13 which is obviously 
20 ) 261 inadmissible. Ву trial we find 9 to be the 
261 required root-figure. 


* N. B. Each period consists of the figure over which a dot is placed 
and the figure to its left. Here the first period is 31 and second 36. The 
frst period may consist of only one figure. i 
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173. When the trial divisor is greater than the number to be 
divided by it (or when the quotient is I but found too large) we 
set down o in the root, annex oto the divisor, bring down the 
next period, and proceed in the usual way. The two following 
examples are given for illustration. 


(i) 41200 ( 203 (11) 4401604 ( 2098 
4 EROR 
403 ) 1209 409 ) 4016 
1209 3681 
4188 ) 33504 
33504 
174. In the process of extracting the square root, a remainder 


1s often left, which is greater than the divisor. In the following 
example the second remainder 35 is greater than the divisor 29. 


39бої ( 199 
I 


29 ) 296 
261 


389 ) 3501 
EXAMPLES. 106. 


Find the square root of 


l. 44r. 2. 576. 8. 729. 4. 961. 

5. 1024. 6. 6561. 7. 5625. 8. 9216. 

9. 27225. 10. 54756. 11. 49284. 12. 18225. 
13. 119025. 14. 193600. 15. 646416. 16. 717409. 
17. 4937284. 18. 2819041. 19. 1002001. 20, 1522756. 
21. 82264900. 22. 62504836. 28. 97535376. 24. 21224449. 
25. 3226694416. 26. 6407522209. 27. 236144689. 
28. 360117609604. 29. 295066240000. 80. 15241578750190521. 

3l. A certain number of men spent R1681, each spending as 


many rupees as there were men ; how many men were there? 
‚ 92. А certain number of persons agree to subscribe as many 
эрэ each as there are subscribers; the whole subscription being 
33. 5a. 42. How many subscribers were there ? 


33. 


A gardener plants ап orchard with 5776 trees and arranges 


theih so that the number of rows of the trees equals the number 
How many rows were there? 


of trees in each row. 
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34. A general having 11025 men under him, arranges them 
into a solid square. Find the number of men in the front. » 


Ф . 
85. А general wishing to arrange his men, who were 63510 in 
number, into a solid square, found that there were 6 men over. 
How many men were there in the front ? 


36. Findthe least integer which must be subtracted. from 
4230 in order to become a perfect square. 


175. When a number, which is a perfect square, can be easily 
separated into prime factors, its square root may be found by 
Inspection. 


Thus „/8100= „/22 х 52x 31x 3192 6X 3x 3 =90, 


Example. What із the smallest whole number by which 1260 
must be multiplied in order to become a perfect square? 


Since 1260-22 x 32х 5х7, /, the number required =5 X 7 = 55. 


EXAMPLES. 101. 


Find, by factors, the square root of 


1. 900. 2. 1боо, 8. 324. 4. 576. 

б. 1296. 6. 4096. 7. 1764. 8. 7056. 

9. 11025, 10. 53361. 11. 99225. 12. 571536, 
13. 27х12х14х 56. 14. 182х77хббх 39. 


15. 609x290x 165x154. 


16. Findthe smallest whole number by which 450 must be 
multiplied in order to become a perfect square. 

17. Find theleast number by which 2940 must be multiplied 
{п order to become a perfect square. 

18. Find the least number by which 968 must be divided in 
order to become a perfect square. 

19. Find theleast square number which is divisible by 10, 
by 16 and by 24. 

20. What must be the least number of soldiers in a regiment, 
that will allow it to be drawn up 10, 15 or 25 deep; and also to be 
formed into a solid square ? 


116. То find the square root of a Decimal Fraction. 


To find the square root of a decimal fraction we proceed as in 
the case of a whole number. In pointing, the first point mus* be 
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placed or supposed to be placed on the units’ figure. In the root 
the decimal point must be placed immediately after the root-figures 
corresponding to the integral part of the number. 


We observe that if any decimal be squared there will be an 
even number of decimal places in the result. Consequently a deci- 
mal fraction (in its simplest form) to be a perfect square must have 
an even number of decimal places, and the number of decimal 
places in the root must be one-half of the number in the square. 

If the given decimal is not a. perfect square (which is always 
the case when the decimal in its simplest form contains an odd 
number of decimal places) the square root will be a non-terminat- 
ing decimal ; and we can find the square root to any number of 
decimal places we like. 

In finding the square root of a decimal, the number of decimal 
places in it must be made even, by annexing ciphers, if necessary. 


Example 1, Find the square roots of 1179025 and “5625. 


119925 (345 Ans. "56025 ( °75 Ans, 
9 49 
64 ) 290 145 ) 725 
250 725 
685 ) 3425 
3425 


Example 2. Find the square root of 'o45 to three places of 
decimals. 


045000 ( "212... Ans, 


Here, we are to have three 4 
decimal places in {һе root; 41) 50 
therefore in the given number, 41 
ын make the decimal places 422 ) goo 

2 44 

56 


Example 3. Find the square root of 3 to two places of 
decimals. 


$'0006 ( 1'73... Ans. 
I 


27 ) 200 
189 


343) 1100 
Io29 


71 
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EXAMPLES. 108. 


Find the square root of 


1. 1156. 2. 47089. 8. 390625. 4. 824464. 

D. “0064. 6. “005329. 7. 108241. 8. 5°774409. 

9. ‘00053361. 10. ‘00002025. 11. 236'144689. 12. ‘804699. 
13. “ооооо3418801. 14. гоо2001. 15. 938703'06991561. 


Find to four places of decimals the square root of 
16. 7619. 17. 177. 18. 237615. 19. 5. 20. 876'535. 
21.71. 22. ‘5. 23. 251. 24. '9. 25. 20. 
26. “016. 27. ‘00064. 28. 7. 29. 66. 80. 13. 


177. То find the square root of a Vulgar Fraction. 


The square root of а vulgar fraction is the square root of its 
numerator divided by the square root of its denominator. 


Examfle 1. VERE 


Example 2. NES === в. 


22; М3 1773. age 
4 4 2 

If the denominator be not a perfect square it is advantageous 
to make it so by multiplication. 


I 1x6 6 21440... 

Example 4. J t= Бие = Уе = М9 ов 
ТО IO 31622... 

Example 5. = VES «51022. ха"5270... 


Note. Тһе square root ofa fraction can also be found by 
reducing the fraction to a decimal and then extracting the square 
root of the decimal. 


Example 3. 


EXAMPLES. 109. 
Find the square root of 


1. ЖА. 2. 551343. 8. 328%, 4, топі 5. a 
6. 25. 1. 284. 8. 3361. 9. 8025, 10, ‘orf, 


Find to 3 places of decimals the square root of 
п. 1. 12. $. 13. $. 14. Ё. 15. т 
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16. 3. 17. 416 18. re 19. 1, 20. 594 


2°5 012 
21. Simplify ,(750х /(1°7)+ (281). 


178. When more than half the number of figures of a square 
root has been obtained by the ordinary method, the remaining 
figures may be obtained by division only. 


Example 1. To find the square root of 189475225. 


Here we find the first three 18047|5225( 13765 Ans, 
figures in the ordinary way. I 
To find the remaining two 23) 89 
figures by division, we take 69 


twice the part of the root al- —- 
ready found, as the divisor ; 267 ) y 
we bring down one figure to о 
the last remainder and divide ; 274 ) 1785 (65 
then to the new remainder 1644 


bring down the next figure | 1412 
and divide. The quotient thus 1370 
Obtained gives the two remain- ^42 


ing figures of the root. 


Note. Of course this process does not show whether the 
given number is a perfect square or not, but it is very useful in 
cases like the following. 


Example 2. Find the square root of 2 to seven places of decimals. 





Here we find 5 figures of 2" (r4142|135... Ans, 
the root by the ordinary method I 
and the remaining three by 24 ) 100 
division. 
281 ) 400 
281 
2824 ) 11900 
11296 
28282) 60400 
56564 
28284 ) 38360 ( 135 
28284 
100760 
84852 
159080 
141420 


17660 
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EXAMPLES. 110. 


Find to 6 places of decimals the square root of 


l. 5. 2. 17. 8. 7617. 4. “0003841. 
5. 3. 6. 3 Ч. “оў. 8. ‘85. 
9. 7619. 10. &. ll. 237615. 12. 17. 
13. 4. 14. 238369. 15. ‘000943. 16. то, 


XXXI. СОВЕ ROOT. 


179. A number is called the cube root of its cube. Thus 3 
is the cube root of 8 ; 3 is the cube root of 27. 


The cube root of a number is indicated by the symbol 2/ placed 
before it. Thus 3/8 indicates the cube root of 8, i.e., 2. 

А number whose cube root can be expressed exactly either by a 
whole number or by a fraction is called a perfect cube. 

The cubes of I, 2; 3 4 5) 6, 7, 8. 9 
are respectively I, 8, 27, 64, 125, 216, 343, 512, 729. 

(These results should be committed to memory.] 


180. 'The method of finding the cube root of a number is as 
follows : 


Example 1. Find the cube root of 13824. 
13824 (24 Ans. 


22 х 300-1200 | 5824 
2xX30X4- 240 
43= 16 


1456 | 5824 


We divide the number into periods of 3 figures each, the number 
of dots indicating the number of figures in the cube root, 


We find that 2 is the highest number whose cube is less than 
the first period ; this then 15 the first figure of the root. We sub- 
tract the cube of 2 from the first period апа to the remainder we 
bring down the second period. 


Next, we multiply the square of 2 (the first figure of the cube 
root) Бу 300 and set down the product 1200; this is the 772747 divisor, 
Dividing 5824 by this, the quotient is 4 ; this is the second figure 
of the root. Now we multiply the first figure of the cube root by 
30 and this product by the second figure of the root, and set down. 


С. A, ІІ 


“ 
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the result under the trial divisor ; then set down under this the 
square of the second figure of the cube root. Adding these three 
we get 1456 as our divisor. We then multiply this by the second 
figure of the root and subtracting the product from 5824 we find 
that there is no remainder. Therefore we conclude that 24 is the 


cube root of 13924. 
Ifthe cube root contains three or more figures the above 
process must be repeated. 


Example 2. Find the cube root of 35076161. 


Process : 33076161 (321 Ans. 
2 
3? x 300 = 2700 | 6076 
3 х 30x2 = 180 
22 = 


EE. 
2884 | 5768 
307200 | 308161 

960 2 


32? х 300 
32 X30XI 
12 


1 
308161 308161 
Note. Remarks of Arts. 172,173 and 174 with regard to the 


process of extraction of the square root apply equally to the 
process of extraction of the cube root. 


EXAMPLES. МІ. 


Find the cube root of 


l. 1331. , 2. 15625. 3. 46656, 4. 110502. 
5. 117649. 6. 373248. 7. 2197. 8. 185193. 
9. 704969. 10, 912673. 11. 15069223. 12. 105823817. 
13. 843908625. 14. 873722816. 15. 219565327791. 
16. 167284161. 17. 731189187729. 18. 10970645048. 
18, 93 16298194103 20. 1371742108367626890260631. 


181. А decimal fraction (in its simplest form) to be a perfect 
cube must have 3,6,9,.. decimal places ; that is, the number of 
decimal places in it must be some multiple of 3. If the number 
of decimal places be not a multiple of 3, the cube root can be 
obtained to any number of decimal places we like. In extracting 
the cube root of a decimal, the number of decimal places must be 

vade а multiple of 3 by annexing ciphers, if necessary. 
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The cube root of a vulgar fraction is the cuberoot of its.numer- 
ator divided by the cube root of its denominator. 


EXAMPLES. 112. 


Find the cube root of 


1. 1776. 2. 132661. 8. ‘493039. 

4. 644817201. 5. 18609625. 6. '007645373. 

7. ‘876467493. 8. ‘001030301. 9. 4%. 
10. 140807: 11. 49. 12. 75581. 
13. ‘037. 14. 15876532. 15. 3545296. 
16. 46,54. - 17. 20H. 18. 2:370. 


Find to three places of decimals the cube root of 
19. 3539. 20. 11. 21. 24. 22. 7'52. 28. `8, 
24. 727. 25. yy 20. 4. 27. ‘0047. 28. sf. 


183. When at least оле more than halfthe number of figures 
in the cube root of a number has been found by the ordinary 
method, the remaining figures of the root may be found by division 
only. 


Note. In this case we take for the divisor 300 times the 
square of the part of the cube root already obtained and proceed 
exactly as in Art. 178. 


EXAMPLES. 113. 


Obtain to 6 places of decimals the cube root of 
1. 3539. 2. 24. 3. 7'52. 
4. ‘002. 5. '003. 6. 184. 


183. The fourth root of a number is found by taking the 
square root of the square root of the number. 


The sixth root of a number is found by taking the cube root 
of the square root of the number. 


The ninth root of a number is found by taking the cube root 
of the cube root of the number. 


EXAMPLES. 114. 


Find the fourth root of 
l 256. 2. 234256. 3. 1679616. 4. 1575'2961, 
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Find the sixth root of 


Б. 531441. "6. 308:915776, 7. 24794911296. 
Find the ninth root of 
8. 262144. 9. 1953125. 10. 3000. 


XXXII. MEASUREMENT OF AREA. 
184. In Arithmetic we consider the areas of rectangles only. 


Example. The floor, the ceiling and each wall of an ordinary 
room ; a sheet of paper ; each side of an ordinary box or brick; 
all these are rectangular surfaces. 


The length and breadth ofa rectangle are called its dimensions. 


185. The unit of area 15 a square whose side is the unit of 
length. 

Ares or Surface is measured by the number of units of area 
which It contains ; just as a length is measured by the number of 
units of length which it contains. 


186. То find the area of a rectangle. 


4 
Let ABCD be a rectangle, of Ч 
which the length 48 is 1 yd. 2 ft., 
and the breadth 42 is 3ft. Then, 
if the unit of length be a foot, the 
measure of A B is сапа of AD is 3. 


D C 


Divide АВ and 42 into 5 апа 3 equal parts respectively, and 
through the points of division draw lines parallel to 40, AB 
respectively. Then the rectangle A BCD is divided into 5 x 3 equal 
squares, the side of each of which is a foot in length. 


Now, each of these squares is the unit of area ; therefore the 
measure of the area ABCD (which is the same as the number of 
these squares) is 5 x 3 or 15. 

.. Area of ABCD =15 sq. ft. 

And generally, is any rectangle, 
measure of areas measure of length x measure of breadth ;. 

or, more briefly, 


area = length x breadth. 


Whence, 
length = area + breadth ; 
breadth == area -- length. 
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Note. A square foot is a square whose side is a foot. Note 
the difference between “3 square feet” and “3 feet square.” 
Three square feet denotes an area 3 times as large as a square 
20 5 three feet square denotes the area of a square whose side is 
3 teet. 


Ехатфієї. Find the area of the floor of a room 10 ft. 6 in, 
long and 6 ft. 4 in. broad. 


Length of room =104 ft. ; 
breadth, ,  =6łft.; 
S. area , у =10х6} sq. ft. 
= 21x 12 sq. ft. 
zx 138 sq. ft. 
— 66 sq. ft. 72 sq. in. 


Example2. A rectangular court, 24 yards long and 16 yards 
broad, has within it a path of uniform breadth of 2 yards running 
round it ; find the area of the path. 


Area of court ==24 x 16 sq. yd. I6 
= 384 sq. yd. 12. 
The path takes ой (2+2) yd. from the length 
and (2+2) yd. from the breadth ; 1 


2. length of inner court = 20 yd., 
and breadth ... ... ... = I2 yd. ; 
1. ATOR 2. 4 2. = 20х12 sq. yd. 
zs 240 SQ. yd. 
2, area of path «(384 — 240) sq. yd. 
== 144 sq. yd. 
or thus : 
Length of the path 
«(24X 2-- 12x2) yd. 
»72 yd. ; 
<» the area of the path 72х 2 sq. yd. 
= 144 Sq, yd. 





Example 3. Find the breadth of a courtyard 41 sq. ft. 80 sq. in. 
ín area, and 7 ft. 4 in. in length. 
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Area «(41 + £Q) sq. ft. 
= ДІЇ sq. ft. ; 
length =74 ft. 


3, breadth ft, 2374 x 3 ft, = 55 ft. 
7% 9 
e 5 ft. 8 in. 


Example 4. How many paving stones, each 2 ft. 8 in. long 
and 17 in. wide, will cover the courtyard in Ex. 3? 


Area of court =41$ sq. ft. ; 
area of a stone —24 х 42 sq. ft. — 24 sq. ft. ; 


4j 314.9 
9 


number of stones rqd. — zII. 
dd = AT Ху, 


Examples. Find the cost of matting the room in Ах. І, at 
3 annas per sq. ft. 


The cost may be found by Practice or by Compound Multi- 
plication. 


EXAMPLES. 115. 
‚ Find the area of the rectangles having the following dimen- 
sions :— 
1. 15 ft. by 12 ft. 2. 20 ft. by 16 ft. 
3. 13ft. 6 in. by 8 ft. 8 in. 4. 9 ft. 10 in. by 6 ft. 7 in. 
Б. 10 ft. 74 in. by7 ft. 44in. 6. 9 yd.2 ft. by 7 yd. І ft. 
Find the breadth of a room whose 
7. area=363 sq. ft., and length == 33 ft. 
8. агеа 6 sq. ft. бо sq. in., and length =2 ft. 9 in. 
9. area=5 ac. I ro. 36 ро, and length =267 yd. 2 ft. 
10. area- 94 sq. yd. 8 ft. 84 in., and length = 32 yd. 1 ft. 8 In. 
11. Find the area of a square field whose side is 32 ft. 8 in. 
12, Find the area of a square room whose side is 3 yd. 2 ft. 3 in 


18. How many paving stones, each 13 ft. by 9 in., would be 
required to pave a square courtyard whose side is 21 ft. ? 

14. How many pieces of carpet, each 5 ft. long and 3 ft. wide, 
will cover the floor of a room 20 ft. by 13 ft. 6 in 

15. Find the cost of carpeting a room, Io ft. 6 in. by 6 ft. 6 in., 
at R2 per sq. ft. 
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16. Find the cost of polishing a marble slab, 3 ft. 3 in. by 2 ft 
6 in., at 24. per sq. in. 

17. А room, 20 ft. long, 16 ft. broad, has a stained border all 
round it 2 ft. wide ; what 15 the area of the stained part ? 

18. А rectangular piece of ground is 88 yards long and con 
tains an acre ; it consists of a walk 6 ft. wide surrounding a grass 
plot': find the area of the walk. 

19. How many stone slabs, 5 ft. long, 1 ft. wide, are requisite 
for paving a path which encloses a rectangular garden half a mile 
long and quarter of a mile wide, the path being 6 ft. wide ? 

20. A gravel path 5 ft. wide runs round a rectangular garden, 
гоо yd. by 75 yd. ; find the cost of making it at да. 62. per sq. yd. 

21. How many sq. yards of matting wil be wanted to cover 
a room 3I ft. біп, by 22 ft. 6 in.? What will be the cost at 
4d. per sq. yd. ? 

22. If 1200 stones, each 2 feet square, will pave a court, find 
the area of the court. 

23. The cost of varnishing the floor of a room, 24 ft, long, at 
25. 64. рег sq. yd., is £5 ; find the breadth of the room. 

24. А garden roller is 3 ft. 3 in. wide, and its circumference 
is 6 ft. 9 in. ; how many sq. ft. of ground does it passover in one 
complete revolution ? 

25. A sheet of paper is 20 in. long and 18 in. wide; by how 
much must the width be narrowed to leave a surface of 2} sq. ft. ? 

26. What length must be cut off a plank which is 52 in. broad, 
that the area may be a sq. foot ? 

27. A factory has тоо windows, бо of which severally contain 
8 panes, each 9 in. by 6 in. ; and the remainder severally contain 
IO panes, each 2 ft. square ; find the cost of glazing the whole at 
10 annas per sq. ft. 

28. What must be the length of a piece of land, 15 yards wide, 
that can be exchanged for a piece ofthe same quality, measuring 
20 yards each way ? 

20. Find the area of the square which has the same perimeter 
as a rectangle whose length is 48 ft. and 1s 3 times its breadth. 

80. How many flag-stones, each 5776 ft. long and 4'15 ft. wide, 
are requisite for paving a cloister,which encloses a rectangular court, 
45°77 yd. long and 41°93 yd. wide, the cloister being 12°45 ft. wide ? 


81, A room measuring 42 ft. 6 in. by 22 ft. 9 in. inside, with 
walls 2 ft. 3 in. thick, is surrounded by a verandah 10 ft. 6 in, wide. 
Find the cost of paving this verandah with tiles measuring 44 in. 
by 3 in., and costing 6 pieg each, 
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189. Exampfle1. Find the length of the side of a square 
which contains 9I sq. ft. 121 sq. in. 


Area*9I sq. ft. 121 sq. in. 913225 sq. in. ; 

2. length of side = (3225 in.=115 in, 
=Q 6,7 in. 

Example2. Find the diagonal ofa rectangular field, 16 yd. 
(опр and 12 yd. wide. 

By Euclid I. 47, 

the diagonal = ,/162 +122 yd. = 4/256 + 144 yd. 
= 4/400 yd. —20 yd. 

Example 3. The area of а тоот. which is twice as long as it 

[$ broad is 26 sq. yd. 8 sq. ft. ; how long is it ? 


The room can be divided into two equal squares whose side is 
equal to the breadth of the room. 


Area of each square — 13 sq. yd. 4 sq. ft. 

= 121 sq. ft. ; | 

side of each square = (/121 ft. == 11 ft. ; 

breadth of room — 11 ft =3 yd. 2 ft. ; | 
length of room —7 yd. І ft. | 


EXAMPLES. 116. 
1. The area of a square field is 10 acres ; find the length of 
its side. 


2. The area of a square room is 502 sq. ft. 73 sq. in. ; find the 
length of each side? 


3. How many yards of fencing are required to enclose а 
square gardefi containing 4 ro. I po. 29 yd. сі ft. ? 


4. A rectangular field is 40 yards long and 30 yards broad ; 
find the distance from corner to corner. 


5. Whatis the lenght of the diagonal of a square whose side 
is 4 yards ? 

6. The area of a square is 000 sq. ft. ; what is the length of 
its diagonal ? 

7. The area of the floor of a room is 162 sq. ft. ; its length is 
twice its breadth ; find its length. 

8. Find thelength ofa rectangular field which is 3 times as 
long asit is broad and which contains 768 sq. yd. 
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9. Aroom is half as long again as itis broad and its area Їз 
-69°36 sq. yd. ; find its perimeter. 


10. The sides of two squares contajn 77 yd. 1 ft. 9 in. and 7 yd. 
2 ft. 4 in. respectively ; find the side of a square whose area is 
equal to the sum of the areas of the two squares. 


188. Carpeting the floor &nd papering the walls of 
-à room. 


Examfle т. Find the length of carpet 21 ft. wide, required for 
-a room 28 ft. long, 20 ft. broad. 


The carpet which will cover the floor of a room has the same 
area as the floor. 


Area of floor =28 x 20 sq. ft. ; 
length of carpet reqd. i ft. QN ft. 
== 240 ft. — 80 yd. 
Example2. Findthe area ofthe four walls of a rectangular 
-toom 20 ft. long, 15 ft. broad and Io ft. high. 


The area of the four walls of a rectangular room is obtained by 
multiplying the circuit (2.2. twice the sum of length and breadth) 
“of the room by the height of the room. 


The circuit=(20+15) x 2 ft.=70 ft. ; 
2. the area of walls=70x 10 sq. Ё. =700 sq. ft. 
To find the length of paper required to cover the walls, proceed 
as in the preceding example. 


Note. Inestimating the length of paper required, deductions 
'for doors, windows and fireplaces must be made. 


М. B. The cost of carpet or paper may be fofind by Practice or by 
"Compound Multiplication. 


EXAMPLES. 117. 
Find the length of carpet required for rooms having the follow- 
‘Ing dimensions : 
1. Room, 25 ft. long, 18 ft. broad ; carpet, 2 ft. 6 т. wide, 
2. Room, 20 ft. long, 12 ft. 6 in. broad ; carpet, 27 in. wide. 
8. Room, 302 ft. long, 20% ft, broad ; carpet, 42 in. wide, 
Find the expense of carpeting a room, 
4. 16 ft. by то fta with carpet 3 ft. wide, at R2. 8a, a yard. 
4 
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5. 3oft.9 in. by 25 ft., with carpet 30 in. wide, at 4s. ба 
& yard, 
Find the area of the walls of the following rectangular rooms: 
6. Length 20 ft., breadth 16 ft., height 9 ft. 
7. Length 15 ft. 6 in., breadth 12 ft., height 9 ft. 
8. Length 21 ft. 7 in., breadth 16 ft. 5 in., height 33 yd. 
Find the length of wall paper required for the following rooms ; 
9. 25ft.long, 20 ft. wide, 12 ft. high ; paper I5 in. wide. 
10, 14 ft. long, іо ft. wide, 7 ft. high ; paper 14 іп. wide. 
1l. 27 ft. long, 18 ft. wide, 10 ft. high ; with paper 16 in. wide, 
allowing for 2 doors each 7 ft. by 4 ft. 
19. 28 ft. long, 20 ft. broad, 95 ft. high ; with paper 20 in. wide;. 
allowing for a door 6 ft. by 33 ft. and a window 3 ft. by 25 ft. 
Find the expense of papering rooms whose dimensions are ; 
13. Length 21 ft, breadth 16 ft, height 10 ft.; with paper 
16 in. wide, at 4a. a yard. 
14. Length 50 ft, breadth 35 ft, height 15 ft. ; with paper 
15 in. wide, at ^d. a yard. 
15. Length 18 ft., breadth 16 ft., height 9 ft. ; with paper 15 in. 


wide, at 94. a yard, allowing for 3 doors each 6 ft. by 33 ft. 
3 windows 4 ft. by 23 ft., and a fireplace 6 ft. by 4 ft. Ó in. 

16. How many yards will remain out of 300 yards of matting 
2 ft. 6 in. wide, after covering two floors, each 25 ft. 6 in. by 21 ft. ? 

17. A square room whose floor measures 56 sq. yd. 2 sq. ft. 
36 sq. in., is 10 ft. 4 in. high ; find the expense of whitewashing its 
ceiling and walls at 22. per sq. yd. 

18. The cost of covering the floor of a room, 123 yd. by 8$ yd., 
with carpet 2% fe wide, is 530. 14.75; find the price of carpet 
per yard. 

19. It costs Z2. 55. to paper a room то yd. long and 8 yd. wide, 
with paper 14 ft. wide, at 34. per yard ; find the height of the room, 

20. The cost of carpeting а room 16% ft. long and 122 ft. 
broad, with carpet at 65, per yard, 15 Z14. 175. ; find the width of 
the carpet. 

21. Ifa postage stamp be § of an inch long and 4 of an inch 
broad, what will be the cost of covering the walls of a room which 
[в 1 5 tt long, 12 ft. wide and gft. high, with postage stamps, 6 pies 
eac 

22. What will be the cost of papering a room, 24 ft. long by 
зо ft. broad and 8 ft. high, which has 2 doors each 7 ft. by 4 ft., 
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with paper 2 ft. wide, at R4 a piece; the cost of putting it оп 
being 4a. per piece, and each piece being 4 yards long ? 


23. The matting of a room, 3 times as long as broad, at 4 
aunas per sq. ft. cost R75 ; and the painting of the walls at 2 annas 
per sq. yd. cost R6. ба. 245. ; what 1s the height of the room ? 


24. Find the expense of lining a cistern Io ft. long, 8 ft. broad 
and 3 ft. deep, with lead at Вто per cwt, which weighs 516. 
per sq. ft. 


25. Find the cost of papering a room, 18 ft. long, 12 ft. broad 
and 1o ft. high, with paper 32 in. wide, at 6 annas a yard, allowing 
for a door 7 ft. by 4 ft., 3 windows each 4 ft. by 3 ft. and a panel- 
ling 2 ft. high round the floor. 


20. A box with a lid is to be made of plank, one inch thick ; 
the external dimensions are to be 18 in., 12 in, and 9 in, : how 
many sq. ft. of plank will be required ? 


27. The length of a room is 324 ft. The cost of papering 
the walls at Вт, 14a. per sq. yd. is R308. 2a. ; and the cost of car- 
peting the floor at R2. 4a. per sq. yd. is Riso. 5а. Find the height 
and width of the room. 


28. Find the cost of whitewashing the ceiling and the inner 
and outer sides of the walls of a room, 20 ft. long, 12 ft. wide and 
T ft. high, at г pie per sq. ft. ; the walls being 14 ft, thick and 3 ft. 
higher at the outside. 
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189. If we have to find the area of a rectangular piece of land 
say, I4 bi. 3 cot. by 9 bi. 2 cot., we might proceed thus : 


Area = 1475 X 94g bi. (superficial) «128865 bi.-128 bi. 15 cot. 
4 ch. 16 ga. 
But such examples are usually worked by the following rule : 
Bigha multiplied by digha gives digha. 
Bigha ” » бойай „ сойай. 
Cottah ” » со ай у, dhoo[. 
Twenty dhools make a соёгай. 
_ The truth of the rule will appear from the following considera 
tions : 
Ibi. xrbi == 1 bi. (superficial) ; 
Ibi XI cot. = I X bi. жұ; bi. = 1 cot. (superficial) ; 
I cot. ХІ cot. = дух gy bi. “алд, СОЇ, = 1 dhool, 
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By this method the above example will be worked thus : 


We multiply all the Ы. cot. 

terms of the Ist line 14. 3 

(beginning with the 9.2 

lowest) by all theterms 127. 7 == (14 bi. $ cot.) x9 bi. 

of the 2nd line (begin- 1. 8. 6=(14 bi. 3 cot.) x 2 cot. 

ning with the highest). 128.15. 6=(14 bi. 3cot.) X (9 bi. 2 cot.) 

Area =128 bi. 15 cot. 6 dhools 
=128 bi. 1545 cot. 


=128 bi. 15 cot. 4 ch. 16 ga. 


EXAMPLES. 118. 


Find the area of the following rectangular fields : 

4 bi. by 3 bi. 2. ло bi. Io cot. by § bl. 
I2 bi. 15 cot. by 8 bi. то cot. 

I4 bi. 8cot. by 14 bi. 8 cot. 

24 bi. 8 cot. by 14 bi. 13 cot. 

67 bi. 5 cot. by 42 bi. 8 cot. 

99 bi. 19 cot. by 49 bi. 19 cot. 

115 bi. 14 cot. by 105 bi. 7 cot. 

8% bi. by 34 bi. 10. тої bi. by 15 cot. 

252 cubits by 164 cubits. 12. 408 cubits by 308 cubits, 
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XXXIII. MEASUREMENT OF SOLIDITY. 


190. In Arithmetic we consider the volumes of rectangular 
solids only. 
Example. A rectangular box, a brick, are rectangular solids. 


The length, breadth and thickness (ог height or depth) of a 
rectangular solid are called its dimensions. 


191. The unit of volume is a cube each of whose edges !s 
the unit of length. 


.Volume or cubic content is measured by the number of 
units of volume which it contains. 


192, То find the volume of a vectangwiar solid or rectangular 
parallelopiped, 
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Let the annexed 
figure represent a rect- 
angular parallelopiped, 
of which the length 
АВ is 4 ft, breadth ВС р) 
is 3 ft. and thickness 
AD is2ft. Divide AB 
BC, AD respectively С. 
into 4, 3 and 2 equal 
parts, and through the 
points of division draw 
planes parallel to the A 3 
sides. Then the solid 
will be divided into а number of equal blocks, each of which 18 a 
cubic foot ; and since there are two layers, in each of which there 
are 4х 5 blocks, we see that there аге 4x3x2 blocks altogether, 
and the solid therefore contains 4x 3x2 cubic feet. 


The volume of the solid «s4 x 3x2 cu. ft. 
And generally; in any rectangular solid. 
The measure of volume = measure of length x measure of breadth. 
x measure of thickness. 
Or, more briefly, 
Volume length x breadth x thickness. 
Whence, thickness = volume +(length x breadth) : etc. 


Ехатріє 1. Find the cubic content ofa rectangu. block of 
marble whose dimensions are 3 ft. 2 in., 2 ft. 3 in. and I ft. 6 1n. 


Volume = 3$ x 21 x 14 cu. ft. = 1014 cu. ft. 


Example 2. How many bricks will be required to build a wall 
20 ft. long, 10 ft. high and 2 ft. thick ; each brick with its share 
of the mortar being 6 in. long, 3 in. wide and 2 in. deep ? 


Number of bricks = "ume of the wall — 20x 10X 2 до 
amber ot DFICKS = volume of each brick ixixi idm 


Example 3. А rectangular cistern is 6 ft. long and 4 ft. broad ;, 
what is the depth of water in it, when it contains 72 cubic feet of 
water ? 
volume of water _ 72 ft 


area of the base 6x4 


Example 4. А box with a lidis to be made of half-an-Inch. 
plank ; its internal dimensions are to Бе 20 іп, 15 in, and 9 in.. 
How many си, in, of wood will be required ? 


Depth = , =3 ft. 
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The external dimensions of the box are 21 in, 16 in. and 
10 in.; 2, its external volume —21 x I6 x 10 cu. in. = 3360 си. in. ; 
and its internal volume = 20х15 x9 cu. in. = 2700 cu. in. .’. Volume 
of wood required for the box (3360 — 2700) си, in. 660 си, in. 


We may obtain the area of the plank required by dividing the 
volume of the wood by the thickness of the plank. 


EXAMPLES. 119. 


Find the cubic contents of the rectangular solids having the 
following dimensions :— 

1. 10ft., 8 ft., 5 ft. 2. 74% й. 51 ft., 48 ft. 

8. 3 yd., 7 ft, 30 in. 4. 5ft. Io in., 3 ft, б in. 

B. 7 yd. 2 ft. 9 in. 6 yd. 1 ft. 3 іп, то ft, IO in. 

8. Find the cubic content of a cube whose edge is 55 ft. 

7. How many pounds of water will fll a cistern 2 yd. long, 
3 ft. broad and 9 іп, deep, having given that a си, ft. of water 
weighs гооо oz. ? 

8. How many bricks, each 9 in. by біп, by 4 in., are required 
for a wall 22 yd. long, 8 ft. high and 2 ft. 6 in. thick, leaving in it 
а dóorway 6 ft. by 4 ft. | 

8. How many times сап a bucket, holding 2 cu. ft. of water, 
be filled from a tank 30 ft. long, 25 ft. wide and 10 ft. deep ? 

10. In what time will a cistern 16 ft. by 12 ft. by то ft., be 
filled by a pipe which discharges 40 cu. ft. of water per minute ? 

11, How many sheets, each 4 ft. long, 2 ft. broad and 2 of an 
[nch thick, can be made from 4 cu. ft. of iron ? 

12. Find the total weight of 27 sheets of copper, each 6 ft. 
long, 4 ft. broad and $ of an inch thick, a cubic foot of copper 
weighing 2 cwt. 

18. How many times can a pint-bottle be filled from a cistern 
138637 in. by 70 in. by Іо in., having given that a gallon contains 
277274 cubic inches ? 

14. A cu. inch of gold is hammered into a plate 6 in. square ; 
find the thickness of the plate as the decimal of an inch. 

15. Water is flowing into a reservoir which is 5 ft. square; 
how many cu. ft. of water will have flown in when the depth of 
water is 2} ft. ? : 

16. A cistern, 12 ft. long and 8 ft. 6 in. broad, contains water ; 


how many ou. ft. of water must be drawn off to make the surface 
sink half an inch ? 
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17. A room, 40 ft. Іоф in. by 258. \8 in, accommodates 100 
persons ; what must be the height of thé room if each person has 


17588843 cu. ft. of air? 


18. What length must be cut off a rectangular marble slab, 
15 ft. broad and 8 in. thick, in order that it may contain 2 си, ft. ? 


18. Find the cost of digging a canal 1 mile long, 6 ft. wide 
and 5 ft. deep, at 4 annas per cu. yd. 


20. Alake, whose area is 30 acres, is covered with ice 6 
inches thick ; find the weight of the ice in tons, if a cubic foot of 
ісе weigh 900 oz. avoir. 


21. There are 1530 cu. ft. of air in a room 9 ft. high; find the 
cost of carpeting it at Вт рег sq. ft. 


22. А square room, Io ft. high, contains 4000 cu. ft. of air; 
how many yards of paper, 2 ft. wide, will be required for covering 
its walls ? 


23. A solid stack, 41 ft. 8in. by 16 ft. 8in. by 148. 7 in, 
contains 125000 bricks, each Io in. long and 3% in. thick ; find the 
width of each brick. 


24. A piece of yround is 100 yd. long and 75 yd. wide. То 
what uniform depth must it be excavated that the earth taken out 
may form an embankment of 25000 cubic yards, supposing the 
earth to be increased one-ninth in volume by removal ? 


25. A box(with cover) is made of an-inch-and-a-half plank ; 
its external dimensions are 4 ft., 3 ft. біп, and 2 ft. зіп. : find the 
weight of the box, supposing a cu. ft. of the wood to weigh 36 Ib. 


26. 'The roof of a verandah is supported by 16 teak beams, 
each 9 ft. long, 3 in. broad and 51n. deep. Ifthe weight of a 
cubic inch of teak is 55 of that of a cubic inch of water, and if a 
cubic foot of water weighs 1000 oz., find the weight in lbs. of the 
timber in the verandah. 


27. А crow wishing to quench its thirst came to a vessel which 
contained 28 cu. in. of water. The crow being unable to reach the 
water, picked up several small stones, each three quarters of a 
cubic inch in size; and let them drop into the vessel until the water 
came to the top of the vessel. Ifthe size of the vessel was. such 
that it would exactly hold 73 cubic inches of water, find the 
number of stones dropped in by the crow. 


28. The top of a tank is a rectangle whose sides are 15 ft. and 
9 ft. ; it 15 of the same horizontal section throughout Из depth. 
What must be its depth in order that it may contain 12960 gallons 
of water, one gallon containing 2777274 cubic inches ? 


29. A moat is to be dug all round a rectangular fort, 200 yd. 
long and 150 yd. broad ; it is to have vertical sides and to be 27 ft, 
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wide and 10 ft, deep throughout. Find the cost of digging it at 
4 annas per cubic yard. 


30. А тоот, 21 ft. long by 13% ft. wide, is surrounded by walls 
13 ft. thick and 14 ft. high. There аге two doors each 43 ft. by 
6 ft, and one window 3 ft. by 44 ft. Find (1) the cost of building 
the walls at the rate of R5. 1а. per cubic yard, and (ii) the number 
of bricks, each measufing 9 in. by 4 in. by 2} in., required for the 
work. 


XXXIV. DUODECIMALS. 


193. Duodecimals or Cross Multiplication is a method 
(similar to that of Art. 189) of finding areas and volumes, made 
use of by painters, bricklayers, etc., in measuring work. 


In duodecimals, the successive linear units are named and 
counted as follows : 


I foot = 12 primes; І prime == 12 seconds ; 1 second = 12 //27:48 ; etc 
Note. A prime=an inch. А second is often called a part. 
The successive superficial and solid units are named and counted: 


exactly in the same way as the linear units ; Thus, 


I superficial foot = 12 superficial primes ; 1 supl. prime» I2 supl, 
seconds ; etc. 


I solid foot = 12 solid primes; І solid prime = 12 solid seconds; etc. 


Primes, seconds, thirds, etc., are indicated by the accent (7, 
(^), (2%; etc., respectively. 


The whole of the above statement may be briefly put thus ; 


I linear foot 
I square foot = 12' = 144" = 1728" = 207 36!" - etc. 
I cubic foot 


194. Wecan easily convert quantities expressed in duodecimals 
to those expressed in feet and inches, and conversely; remembering 
that in linear measure the zach is the same as the prime, in square 
measure, as the second, and in cubic measure, as the 74274. 

Example 1. 2 ft, 3.4" 22 ft. 3.4 —2 ft. 34 in, 

Examfle 2. 3 sq. ft. 2’. 4”. У" =3 sq. ft. 28.8. — 3 sq. ft. 284 Im. 

Example 3. 7 cu. ft. 1', 2", 5'", 6'%=7 cu. ft. 1734 

=7 c. К. 173% in. 
Conversely, 
Example 4. 4 yd. 3 ft. 24 ір, 1: 2/1 15 ft. 2’. 4”, 
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Example 5. 2 sq. ft. 198 in. =2 sq. ft. 19"3 22 sq. ft. І". 7”. 8". 
Example 6. тт cu, ft. 1000] т. = 11 cu. ft. 1000"3 
» [I cu. ft. 83". 4'" 3 «x 11 cu. ft. 6’. 11". 4""", 3, 
EXAMPLES. 190. 


Express in yards, feet and inches : 


1. 129.5. 2. 20 ft. 8'. 3". 9”, 
8. 1359. ft. 9'. 3”. 4. 22 sq. ft. 3’. 4". 8'". 
5. до sq.ft. г’. o". 3". 6. 2 sq. ft. 2'. 2". 2'"". 21v, 
7. 30 cu. ft. 3.4". 8. 74cu.ft. 7'. 3". 4”. 
Ө. тоси, ft. 2". 1", o", 4". 10. 3 cu. ft. 3'. 3". 3". 41v, sv, 
Express in duodecimals : 
ll. 2 yd. 2 ft. 7 in. 12. 1r yd. 1 ft. 7% in. 
13. 8 ft. Іф in. 14. Io ft. 9f in. 


15. 6 sq. yd. 2 ft. 714 in. 16. 7 sq. yd. 7 ft. боѓ in. 
17. 2 cu. yd. 8 ft. 1504 in. 18 1cu. yd. 1 ft. 240$ in. 


195. The following statements can be proved as in Art. 189. 
Feet into primes give (supl.) primes ; 


5 » seconds , » seconds ; 

» » thirds ” ” thirds ; etc. 
Primes | , primes » jj seconds ; 

» » Seconds » 9 thirds ; etc, 
Seconds »„ seconds , » fourths ; 

» » thirds » » fifths ; etc. 

Also 

‘Supl.) feet into primes give (solid) primes; 

” » » seconds », » seconds ; etc. 

» primes „ | primes » » seconds ; 

seconds , » thirds ; etc. 


» э 3) 
Example. Find the area of a rectangle 7 ft. 8 in. by 6 ft. 7 in. 


We multiply all the terms ft. : 
ef the multiplicand (commenc- 7 . 
ing with the lowest) by allthe 6 . 


7 
terms of the multiplier (com- 46 . o zz (7 ft. 8) x 6 ft. 

5 

5 


mencing with the highest). 4 . 8=(7 ft. 8)х 7’, 
50 8 ==(7 ft. 8) x (6 ft. 7^) 


Area = со sq. ft. 57. 8" =50 sq. ft. 68" = со sq. ft. 68 in, 
C. A. 12. 
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JIMMY ARIAS 
Example 2, Find the capacity of a cubical vessel whose edge 
ls 2 ft. 3 in. 





ft. ' 

243 

2.3 

4.6 = (2 ft. 3)x2 ft. 

__ 6.9 = (2 ft. 3)x5. 

5.0.9 - (2 ft. 3) x(2 ft. 3). 

2.3 

10.1.6 = (5 54. 0. o' . 97)х2 ft. 

1.3.2.3 = (584460 . 9x3. 

11.4.8.3 = (5sq.ft.o' . 9”)x(2 ft. 3). 
2. Capacity 1I cu. ft. 4' . 8" , 3" «11 си, ft. 675" — 11 cu. ft. 


675 in. 


EXAMPLES. 121. 


Find by Cross Multiplication the areas of the following 
rectangles : 
1. 3ft.4 in by 28.3 in. 
8. 1i2ít.9 in. by то ft. 5 in. 
5. 20 ft. 75 in. by 15 ft. 4 in. 40 ft. біп. by 3 ft. 24 in, 
7. 13 ft. 88in. by 7 ft. 2} in. 12 ft. оф in. by ro ft. 24 in. 
9. 248.61ї.Бу 08.31 in. 10. 120 ft. 3} in. by 20 ft. 5$ in. 
Find the volumes of the following rectangular solids : 
11. 4ft.7 in. by 3ft.9 in.by 2ft. 3 in. 
12. 66.8 in.by 5ít.7 in. by 38.5 in. 
13. 1о08.81їл.Бу 98.6 in. by 86.7 in. 
14. 12 ft. 32 іп. by 7 ft. 4$ 1. by 5 ft. 24 т. 
15. 20 ft. 76 in. by 15 ft. 88 in. by ro ft. 28 in. 


N. B. For additional examples, see the two preceding sections. 


Sft. gin. by 7 ft. 8in. 
I6 ft. I1 in. by 12 ft. Io in. 


осы 


XXXV. PROBLEMS AND THE UNITARY METHOD. 


196, When the value, weight or length, etc., of any number 
of units is given, we can, by Compound Division, obtain the value, 
weight or length, etc., of one of the units. And when the value, 
weight or length, etc., of one unitis given, we can, by Comfound 
Multiplication, obtain the value, weight or length, etc., of any 
number of units of the same kind. 
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The solution by the application of the two above principles is 
called the Unitary Method рг the Method of Reduction 
to the Unit. The method will be fully explained by the follow- 
ing examples. | 


197. Ехатріє 1. 169 articles cost R36, what is the cost of 
z article ? | 


The cost of 9 articles= 836, 
2%. 88086040004; соо І article = RSS 
=R4. Ans. 


Example 2. lf 1 lb. of tea costs 25, 6d., what will 8 Ib. cost ? 
The cost of І Ib, —25, 64, 
Que ыма D aed == (25. ба.) x 8 
== ДТ, Ans, 


l 
EXAMPLES. 122. 


1. If7 articles cost R2. 108.) what is the cost of 1 article ? 
2 If 12 maunds of wheat cost R30, what will т таппа cost i 
3. 1174 yards of cloth cost Rr, 14a., how much will 1 yd. cost? 
4. Ifthe weight of 16 equal hags of rice be 40 maunds, what 
is the weight of 1 bag ? 
5. If the length of a piece of cloth worth 185, be 12 yards, 
what is the length of a piece of the same cloth worth І, ? 
6. Ifthe rent of 13 acres of land is £4. 175, what is the rent 
of 1 acre ? | 
7. Ifthe income-tax оп R2co be R5.5.4, what is the tax 
on Ri? 
8. Ifichair costs R2. 12a., How much will 13 chairs cost ? 
9, If1 lb. of sugar costs 74 what will то lb. cost ? 
10. Шт bullock can plough 3$ bighas in а day, how many 
bighas can 11 bullocks plough in ja day ? 
11. Ifa man walk 32 miles їп 1 hour, how far does he walk 
in 9} hours ? | 
12. A servant's wages being 75, 64, рег week, how much ought 
he to receive for 7 weeks ? 
13. Ifthe railway fare for I mile is 236,, what is the fare for 
24 miles ? | 
14. If the carriage of 1 maund for 150 miles cost R2, what will 
be the cost of the carriage of 10% maunds for the same distance ? 
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Example 3. 16 5 men can dc? а piece of work in 3 days, how 
long will it take I man to do it ? 
5 men can do thie work in 3 days, 
2. їтап,..........‚ «ее... (3X 5) days, 
! 2.2., 15 days. Ans. 


P. . : 
Example 4. Ит man сап до ‚а piece of work in 21 days, in how 
many days can 3 men do іс? 
I man can do the work in 21 days, 


2: 3 men КНР ТТЫ AL days, 
; 1.е., 7 days. Ans. 


, 
Note. Іп questions such as (Пе two above, it should be noticed 
that to an increase in the пигабег of workmen corresponds а 
diminution in the number of lays, and vice versa, 


EXAMPLES. 193. 


1. 110 теп сап do a piece Of work in 3 days, how long will 
it take one man to do it ? | 

8. If 12 men finish a piece ojf work in 5 days, in how many 
days could one man finish it ? 

3. 1f 3 maunds of rice last 9] Persons 30 days, how long would 
they last І person ? 

4. 167 cwt. can be Carried іфо miles for 35.) how far can 1 cwt. 
be carried for the same sum ? 

5. 1113 acres сап be rented] for 7 months for a certain sum, 
for how many months can 1 acref be rented for the same sum ? 

6. If 1 man can do a piece f work in 40% days, how long will 
it take 9 men to до it? ; 

7. Изо bushels feed 28 hors es for a week, how many horses 
would they keep for 4 weeks? “ 

8. If 1 man reap a field in 1 8 days, how long will 4 men be 
doing it ? 

9. Aship performs a voyage in 55 days, sailing 1 knot an 
hour, how many days would she take to perform the same voyage 
sailing 5 knots an hour ? | 

10. If the carriages of 56 mayinds for І mile cost a certain sum, 
how much will be carried 14 milq's for the same money ? 

11, 16 18 horses plough a field! in 15 days, how many horses 
will plough it in 1 day? 
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12. 1118 horses plough a field in 15 days, in how many days 
will 1 horse plough it ? 


18. If 1 horse can be kept 8 days for R2. За. for how many 
days can 4 horses be kept for the same sum ? 


198. Each ofthe above questions requires either multiplica- 
tlon or division for its solution. In the following questions the two 
processes are combined. 


Example т. И 3 yards of cloth cost R4. 8a., what will be the 
cost of 35 yards ? 
The cost of 5 yards = Ёд. 80., 
se “е. . .. I yard = Ед. 8а. х {, 
зоб. ооа 35 yards = R4. За. х5, 
=R52. 8а. Ans. 


In multiplying by 35 the method of multiplication by factors 
should бе adopted. 


Example 2. How much must be paid for 17 maunds of sugar, 
when 8 maunds cost R74? 


The cost of 8 maunds = R74, 
“вв... “.."“І таппа --74Хх% 
€ ....... 9 maunds = 74 X 8, 
= R83. 4a. ; 
цаа 17 maunds:- R157. да. (by addition). 
Flere we ший the mullibltcation бу 17 which cannot be factorised, 


Example 3. 1f 6 maunds of wheat cost R7. 8a., how much can 
be purchased for R12. 8a. ? 


R7. 8а.==12оа. 

R12. 8a.—200a. 
1204. is the cost of 6 maunds, 
AOA. аа Жашны , 
20045555965 IO пенная Ans. 


The artifice а in this example should be carefully noted. 
We use here доа. as the unit common to 1208. and 2000. 


Example 4. И} of an estate be worth Roo, what is the value 
of 3 of it ? 


$ of the estate is worth Водо, 
the estate is worth R9o x $, 
2. $of the estate is worth Rgox$x$ or R80, Ans. 
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Examples. Express I mile in metres, 32 metres being equal 
to 35 yards. 


35 yards == 32 metres, 
5 yards =24 metres, 
1760 yards = 22:482 metres ог 1609} metres. 


EXAMPLES. 124. 


If 30 bullocks cost R810, what is the cost of 77 bullocks ? 
If 5 cwt. cost R6. 4a., what is the cost of 16 cwt. ? 

Find the value of 21 yd. of cloth when 44 yd. cost R33. 
If 7 pieces of cloth cost &350, what will 13 pieces cost ? 


. 1413 геат of paper cost £6. 105, what is the price of 
21 reams ? 

6. ІҒ23 соріеѕ of a book cost R35. 15a. how much will 31 
copies cost ? 

7. Ifthe cost of бо eggs be 15. 34, how many can be pur- 
chased for 55. ? 


8. How many oranges can be bought for R2. 3a. at the rate 
of 8a. 95. a dozen ? 


9. If4 cwt. cost Дт. 15. Id., what will 2 tons 8 cwt. cost ? 


10. If 35sheep produce 20 lb. of wool, what would 63 sheep 
produce ? 


11. If 42 men earn R3. 4.6 fora day's work, what would 112 
men earn ? 


12. Ifthe railway fare for 100 miles be R3. 8. б, what is the 
fare for 275 miles? 


13. If 8 persons can be boarded for 43, how many can be 
boarded for 47. 105. ? 


14. What is the value of 600 pins at the rate of 24. per gross ? 
15. 1731. cost 25. 74, what will 14 cwt. cost ? 
16. If ої a maund cost R3. 12a., find the cost of 3% seers. 


17. If # of anestate be worth R2700, what is the value of § 
of the estate ? 


18. If% ofa cargo be worth 2357.75.) what is the value of 
8 of the cargo ? 


19. The owner of '375 of a ship sold 4 of his share for R5040 ; 
find the value of °875 of the ship at the same rate. 


20. А man lost $ of his money, and then spent $ of the remain- 
der ; after which he had R120 left : how much did he 1086? 


QU c мю fn" 
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21. A gentleman possessing Фр of an estate sold $ of 4& of his 
share for R241. 4a. ; what would ‘2 of 1% of the estate sell for at 
the same rate? 

22. Ifa man walk 46 miles in 3 days, in how many days will 
he walk 115 miles ? 

23. Ifthe rent of 34 acres is R21. 4a., what is the rent of 
5I acres ? 

24. А servant’s wages being £10. 85. per annum, how much 
ought she to receive for 7 weeks ? (І уеаг= 52 weeks.] 

25. A man's annual income is R4088 : what does he receive 
for 15 days? [т уеаг= 365 days.] 

26. 1f27 bus. 25 pk. cost Д10.7.24, what is the cost of a 
bushel and a half ? 


27. If 3 cwt. 3 qr. cost £6. 155.) what will be the cost of 2 cwt.? 


28. A sack of potatoes weighs 89 seers ; #6 such sacks cost 
R22. 4a., what will be the gost of 22 seers? 

29. If17 ас. 2ro. 38 po. supply 3 horses, how many acres 
will supply 16 horses ? 

ЗО. Ifthe carriage of 25 maunds for 500 miles cost Rg. 6a. 
what weight can be carried the same distance for R8? 

31. Ifa piece of land worth R375 yield an income of R7. 8a., 
what should be the value of a piece of land which yields an income 
of R18. 12а. ? 

32. If 33 acres can be mown in 7 days, how long will it take 
to mow 9$ acres? 

33. If 350 rupees weigh 9 Ъ., how many pounds will 625 rupees 
weigh ? 

34. In a certain time the population of a town increased from 
78960 to 82908 ; find by how many the population of another town 
of 92360 inhabitants would have increased at the same rate im the 
same time. 

35. А man walks 4 miles in an hour; how many yards does 
he walk in a minute ? 

86. A railway train travels at the rate of 20 miles in 1$ hours ; 
find the rate per minute. 


87. An express train goes Iotimes as fast as a man who walks 
6 ft. in a second : how many miles per hour does it go? 


38. Express 74 miles in kilometres, 5 kilometres being equal 
to 5456 yards. 


39. 1Е6% grammes be equal to 105 grains, express a pound 
avoir. in grammes. 
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40. Convert Ж3.7.6 їо Indian money, given ВЗ ж 155. 

41. Convert 7 tons to таппа», given 55 seers —72 lb. 

42. Express 31 dollars in Indian money, 9 dollars being equal 
to 20 rupees. 

43. If 8 horses eat as much as 6 oxen, how many oxen will 
eat as much as 20 horses ? 


44. If 4 men do as much work as 6 boys, how many men will 
do the work of 18 boys ? 


45. If the price of 7 horses and 5 oxen is R520, and that of 
an ox is R2o, find the price of a horse. 


40. If the weight of 5 rupees and 3 pice is 1200 grains, and 
that of a rupee is 180 grains, find the weight of a pice. 


47. If 8 horses and 20 sheep eat the grass of 7 acres in a 
certain time, how many acres will feed 10 horses and 24 sheep for 
the same time, supposing a horse to eat as much as 4 sheep ? 


48. If іс chairs and 2 tables cost R400, find the cost of 12 
chairs and 3 tables, the cost of 10 cHairs being equal to that of 
4 tables. 


49. If the wages of 4 men be equal to those of 5 women, 
what will 8 women earn in a day, the daily earnings of IO men 
being Вт. ga. ? 

БО. Ifashop-keeper uses a weight of 15 oz. for ІІБ; how 
much will a customer lose in buying 24 lb. ? 


Example 6. |f 35 men finish a piece of work in 8 days, how 
many men will finish it in 10 days ? 


In 8 days the work is done by 35 men, 
24 ово 2 €99900900006900€0909009009009090909909000009 35 X 4...4) 


dut ..10 %%ФеееФФФеәееееееевеееееееееебөеФеее 8523. 909800) 


or 28 men. Ans. 


Example 7. И the penny loaf weighs 12 oz. when wheat is 
£4 а quarter, what should it weigh when wheat is Z4. 165. a 
quarter ? 


Х4=805. | £4. 165. =: 965. 
When wheat is 805. a qr. the loaf weighs 12 07.) 
9% вәвоаввч4ввевегега.. 105, Lees eese eeeeccseesesessoces e ( 12 X 6) 02.) 
eseeecesseececessoees 065. soasoosescosesscoscossossaseso PAE 07.) 


ог Іо oz. ANS. 
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Ехатђіе 8. A garrison of 1200 men is provisioned for бо 
days ; if after 15 days 300 men leave the garrison, how long will 
the remaining provisions last the men left ? 


The provisions left would last 1200 men 45 days, 
they would last 300 men (45 x 4) days, 
they would last goo men 2224 days, ог бо days. 4718. 


EXAMPLES. 195. 


1, If 9 men can mow a field 4 days, in how many days 
could 6 men mow the same field ? 


2. If 12 horses can plough a field in 7 days, in how many 
days could 14 horses plough it ? 


3. -If 16 men finish a piece of work in 5 days, in how many 
days could Io men do it ? 


4. If 25 men reap a field in 12 days, how many men could 
«eap it in 20 days ? : 
. Б. If 7 cwt. feed 15 horses for 8 days, how many horses would 
they feed 12 days ? 


6. If 28 maunds can be carried 50 miles for a certain sum, 
what weight can be carried 125 miles for the same sum ? 


7. If 16 bighas can be rented for 9 months for Rio, for how 
many months can 36 bighas be rented for the same sum ? 


8. A man walks from Calcutta to Hugly in 6 hours, walking 
4 miles an hour ; how long would he take if he rode at the rate 
of 9 miles ап hour ? 


9. If the twopenny loaf weighs 20 oz. when wheat is £4. 165. 
a quarter, what should it weigh when wheat is £8 a quarter ? 


10. If the sixpenny loaf weighs 64 oz. when wheat is 65. 94. 
a bushel, what is the price of wheat per bushel when the sixpenny 
ЧоаҒ weighs 48 oz. ? 


1l. From a mass of silver I can make 64 plates weighing 3 oz. 
*ach, how many 4 oz. plates could I make from the same ? 


12. А garrison of 1200 men has provisions for 75 days ; how 
long would they last if the garrison were reduced to 500 men ? 


13. А fortress is provisioned for 4 weeks at the rate of 20 oz. 
а day for each man : if only 12 02, be served out daily for each 
man, how long can the place hold out ? 


14. A garrison of 1000 men is provisioned for 70 days: if 
after 20 days the garrison is re-enforced by 200 men, how long will 
the remaining Provisions last ? 


15. If 7 men can mow a meadow in 7 days, working 10 hours 
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а day, how many additional hours а day must they work to do ıt 
in 5 days? 
16. If I borrow R300 for 8 months, for how long should I lend 
R400 in return ? 
17. If it requires 274 yd. of carpet 9 in. wide to cover a room, 
how many yards of carpet 7 in. wide will be necessary to cover 
the same room ? 


EXAMPLES. 126. 


1. Изо seers of corn feed 6 horses for 4 days, how many 
horses would they feed for 12 days ? 

2. If30seers of corn feed б horses for 4 days, how many 
horses would 25 seers feed for the same time ? 

8. If 30 seers of corn feed 6 horses for 4 days, for how many 
days would they feed 8 horses ? 

4. If 30 seers of corn feed 6 horses for 4 days, for how many 
days would 524 seers feed the same number of horses ? 

5. 16 30 seers of corn feed 6 horses for 4 days, how many 
seers will feed 10 horses for the same time ? 

6. If 30seers of corn feed 6 horses for 4days, how many 
seers wili feed the same number of horses for 9 days ? 

М. ІҒ2о men reap а field of 6 acres іп до hours, іп how many 
hours will 35 men reap the same field ? 

8. If20 men reap a field of 6 acresin 40 hours, how many 
men will reap the same field in 25 hours ? 

9. Ií20 men reap a field ef б acres in 40 hours, how many 
acres will 35 men reap in the same time ? 

10. If 20 теп геар а field of 6 acres іп до hours, how many 
men will reap I5 acres in the same time ? 

11. If 20 men reap a field of 6 acres іп 40 hours, how many 
acres will they reap in 55 hours ? 

12. If20 men reap a field of 6 acres in 40 hours, in how many 
hours wil! they reap a field of 8 acres ? 

18. When rice is R3 per md., how many people can be fed for 
the same sum that would feed 9o people when rice is R2. За. 
per md. ? 

14. Ifilb.offlour cost 94. when wheat is R3 per md., what 
should be the price of a md. of wheat when 1 Ib. of flour 
costs та. ? 

15. How many yards of cloth worth 4a. 66. per yard must 
be given in exchange for 30 yards at За. 6$. per yard ? 
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А 


16. Find the length of a strip of land 20 yd. wide, that should 
be given in exchange for a piece measuring 40 yd. by 30 yd. 


17. ІЄЗІЬ. of tea cost as much as Jo lb. of sugar, how much 
tea should be given in exchange for 25 lb. of sugar ? 


18. A brewer receives IO doz. of brandy in exchange for 
4 barrels of ale worth £3. 105. a barrel ; what does the brandy cost 
him per bottle ? 


19. A man contracts to perform a piece of work in 20 days 
and immediately employs upon it 16 men. At the end of 12 days 
the work is only half done ; what additional number of men must 
he employ to fulfil the contract ? | 

20. A merchant of Calcutta indented from London goods 
worth £640, and paid Хто for freight. Ifa rupee is equal to Is. 
9d., for how many annas must he sell goods, for which he paid Is. 
to the London manufacturer, in order to gain £50 on the whole 
outlay ? 

21. Ifa quantity of flour serve 36 men for 15 days at the rate 
of 12 02. a day for each man, how many ounces a day will each 
man get, whcn the same quantity of flour serves 42 men for the 
same time ? 


22. When grain is R2 per md. how many horses can be kept 
for the same sum that would keep 20 horses when grain is Rr. 8a. 


p ? 

хатфіє 9. Ито men can do a piece of work in 12 days, 
working 7 hours a day, how many hours a day must 6 men work 
to do the same in 14 days ? 


Io men can do the work in (12x 7) hours, 
. æ. 2 001000006 6 0600000028600 оф во фо ово вооое (12х7х 5) .4..!»:.4%9 
25 б фоове 8. 06800096, WV REC E Фосов в“..... 1251х5 (EZITE ое , 


to complete the work in 14 days, they must work 345133 
hours, or 10 hours a day. 


Example то. Ша number of men can dig a trench 210 yd. 
long, 3 wide and 2 deep, in. 5 days of I1 hours each, in how 
many days of to hours each, will they dig a trench 420 yd. long, 
6 wide and 3 деер? 


(210x 3x 2) cu. yd. is dug in 55 hours. 
=. I панна фаду hours, 
2, (фох6бх3) eere, FAVARA ОХ hours, 
or 330 hours ; 
.. the number of days required = 280 = 33. 
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Example тт. If 8 oxen or 6 horses eat the grass of a field in 
10 days, in how many days will 5 oxen and 4 horses eat it ? 


8 oxen eat as much as 6 horses, 
2.2 тох ей(5............»... $ horses, 
2. 5 oxen eat ..... заал 255 horses, ог 28 horses ; 
-. 5 oxen and 4 horses eat as much as (Д5 + 4) horses, or ЗД horses. 
Now; 6 horses eat the grass in Io days, 
2. I horse willeat......... IOXÓ  ...... , 
2. ЗА horses ..... RR . 405454 ......, 
or 781 days. 


EXAMPLES. 191. y 


1. If 5 men can do a piece of work in 8 days, working 7 hours 
a day, how many men will do the same piece of work in 44 days; 
working Io hours a day? 


2. If 9 men can do a piece of work in 7 days, working 10 
hours a day, how many hours a day must 6 men work to do the 
same in 3o days ? 

* 8. 112 men can do a piece of work in 8 days of 7 hours each, 
in how many days of 6 hours each can Io men do the same? 


4. If 20 masons build a wall, 50 ft. long, 2 ft. thick and 14 ft. 
high, in 12 days, in how many days will they build a wall, 55 tt. 
Yong, 4 thick and 16 high ? 


5. If 20 men dig a trench, 100 yd. long, 5 wide and 3 deep, 
in 3 days, how many men will dig a trench 150 yd. long; 6 wide 
and 2 deep, in the same time ? 


6. If 5 men reaparectangular field, 200 ft. by 50 ft., in 2 days 
of то hours each, in how many days of 8 hours each can they reap 
another, 300 ft. by 40 ft. ? 


7. If 6 men or 8 boys can do a piece of work in 18 days, in 
how many days will 3 men and 5 boys do it ? 


8. If 5 men, 7 women or 9 boys can dig a ditch in 15 days, In 
how many days can I man, I woman and I boy dig it ? 


9. 4 men do as much work as 6 boys in the same time, and a 
piece of work in which 20 men and 15 boys are engaged take 25 
days ; how many days would it take if 15 men and 20 boys were 
employed upon it ? 

10. If 10 gas-burners, which are lighted 4 hours every evening 
for 15 days, consume a quantity of gas which costs R3, for how 
many в I2 burners be lighted 5 hours every evening at the 
same cost 
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ll. If а piece of matting, measu ing 7 ft. 4 in. by 5 ft., cost 
R6. 14a., what will be the cost of a piece of the same matting; 
measuring Io ft. by 6 ft. 6 in. ? 

12. If the cost of printing a book of 250 pages; with 21 lines 
on each page, and on an average Io words in each line, be R125, 
find the cost of printing a book of Зоо pages, with 14 lines on eac 
page and 8 words in each line. 


13. 118 men, working 7 hours а day, take 12 days to complete 
a piece of work, how long will 14 boys, working 6 hours a day, 
take to do the same work, the work of one man being equal to 
that of two boys in the same time ? 


14. If the feeding of 8 horses and 20 sheep for a month cost 
Боо, what will be the cost of feeding 6 horses and 50 sheep for a 
month, supposing that 2 horses eat as much as 15 sheep ? 


BANKRUPTCIES, RATING, TAXING, ETC. 


199. LZxrample 1. А bankrupt's debts are R7240, and his 
assets (1.е., the value of his property) are R5430 ; how much can 
he pay in the rupee ? 

In the place of R7240 he can рау R5430, 
06006000606 60060600066 6 RI 554444: 54544854 83116 ОТ R2, 
or I2 annas ; 
he can рау 1214. in the rupee. 

Example 2. Abankrupt's debtis amount to £3720, and he pays 

18s. in the pound ; what are his a$sets ? 
In the place of Дт he pays 18s., 
Jus аканын e 22372074 хаах (9720 18); 
his assets are (3720 x 18)5., ог £3348. 





Example 3. А man pays an income-tax of R125 at the rate of 
59. in the rupee ; find his income. 


125 = 2400 of. 
He pays 52. RI, 
анны ЗДОС ‘800 ; 
his inc ?0. 
Example 4. After paying an Є ба. 


а man has £780 left; find his gro: 
He has 105. 64. left out 


ee 00060960600 14. 00000066 6: 


ee @eseosgegoe (780 х 20)s. 20890060466 
a 2. his gross incc 


190 ARITHMETIC 


Example 5. А тап ра ys an income-tax of 6). in the rupee on 
4 of his ore 5 how mucl, in the rupee does he pay on his whole 
ncome 


He pays 6%. in the rupe e on $ of his income, Ze., he pays тета 
of 4 of his income, or Ж Of his income. But ду of Ві = 402. ; .'. he 
pays 42. in the rupee on h js whole income. 


Example 6. When inuome-tax is 50. in the rupee a person 
has to pay R20 more than when the tax was 4% in the rupee ; 
find his income. 


Difference of tax is tf. when the income is Rt, 
кі лт (20010 X 12). 2... R(20 X 16 X 12), 
or 83840; 
his inclome is R3840. 


EXAMPILES. 198. 


1. Find the income-tax on 3600 at 52. in the R. 


2. How much will a poor-rajte of 25, 64. in the £ produce іп а 
parish where the whole property! is rated at £3768. 85. ? 

3. Find the amount of road .cess, at 6$. in ће В, on a rental 
-of R5500. 

4. А bankrupt's debts аге В| „530, and his assets R4925 ; how 
much in the rupee can he pay ? 

5. А bankrupt’s effects ато ү to R6131 . 5. 4, and his debts 
are R36788 ; how much can he ay in the rupee i 


6. Ifa man has to pay £9.17 . 6 for income-tax on an income 
of £750, what is the rate of tax ег £ ? 


7. А bankrupt's debts are В] 3798, and he pays 124. 67. in the 
rupee ; what are his assets ? 


8. А bankrupt's assets are / 2900, and he pays his creditors 
145. 64. in the £ ; what do his de bts amount to ? 


9. А man pays an Inc — ^*^ x of Во at the rate of 42. in the 
rupee ; find his income 


"MOI 1 рау £16. income-tax, being at the rate of 
ББ the ) what 1 ? 
pann ix of 55. in the rupee a man has 
: 


4. їпїһе Z for income-tax has 
ss income ? 

і. in the £, and thereby lost 
» him ? 
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14. А man pays an income-tax of 49. in the rupee on 2 of his 
income ; what rate per rupee does he pay on his whole income ? 


15. А man pays an income-tax of 87. in the rupee on 2 of his 
income ; what fraction of his whole income is paid as income-tax ? 

16. When the income-tax is 94. in the pound a person has to pay 
£40 less than when the tax was 15, in the pound ; find his income. 

17. When the income-tax is 74. in the pound а person has to 
pay 425 more than when the tax was 54. in the pound ; find his 
income. 


PROBLEMS RELATING TO WORK DONE IN А 
CERTAIN TIME. 


200. Example г. А can do a piece of work in 7 days, and В 
can do it in 0 days ; how long will A and В, working together; 
take to do the work ? 


A can do the work in 7 days, .. А can do sof itin і day; 


D РР КЕТСЕ Өс, басы ; puc UR рыл Deiren 
2. A and B together can do (1444) of it in one day, 
ЕО знана ЗОО 43 o. рУ , 

Іт акы анты та қаны the whole in 12 days ; 


е 


the time required = 22 days = 31$ days. 


Example 2. А and B together can perform a piece of work in 
с days, and 4 alone can do it in 8 days : what time will it take В 
to do it alone? 


A and В can do the work in 5 days, |, they can бо of it in 1 day > 
4 alone ........ Sa sucus da Mesas Oni v РТ ЖОЛОТО: 
В alone can до (1-4) of it in І day, 
€ € ие ОУ ЖОЛУ — 
"uo REPE кескин the whole in АЎ. days, or 134 days. Avs. 
Example 3. А vessel can be filled by a pipein 25 minutes, and 


it can be emptied by a, waste-pipe in 20 minutes ; if both the pipes 
be opened when the vessel is full, how soon will it be empty ? 


Ist pipe fills xx ОЇ the vessel in 1 minute, 
2nd pipe empties gy «...ннөөөөхөхөөгөөсөөөөөүөөөөөнөө : 
when both pipes are open 

(25 — y's) of the vessel is emptied in 1 minute, 


2.6., 146 Ф006 000060060 ово сосоо 0000066000 оо 0 офо оо оо о собво ве 


.. (һе whole will be emptied in 100 minutes. 
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Example 4. А and B can do a piece of work in 5 hours ; A and 
C in 4 hours ; В and C in 33 hours. In what time can A alone doit? 


А and В can 404 in 1 hour ; 
А and С ...... "EN UTE 
two men of 4’s strength, and B and C can do 1 
314110 і hour ; 
but В and C can do 1 in І hour ; 
two men of A’s strength can до $-- 2 —$ in І hour, 
or 125 in І hour ; 


* 


А can do Жіп т hour ; 
А сап do the whole in Z8? hours, or 12:4; hours. Ans. 
Example 5. A does $ of a piece of work in 20 days ; he then 


calls in Z, and they finish the work in 3 days ; how long would В 
take to do the whole work by himself ? 


А does $ ofthe work in 20 days, 
4 can do Фк of the work іп І day, 
A does Жж of the work in 3 days, 
but 4 and В do $ ofthe workin 3 days, | 
B does (à-4&)ofthe work in 3 days, 
T€ Wig жузе ТК › 
2. B can do WE ня ignis: I day, 


В can do the whole work т 18 days, ог 374 days. Ans. 


EXAMPLES. 199. У" 


1. A can do a piece of work іп то hours ; В can do it in 8 
hours. In what time will they do it if they work together ? 


2. If A does a piece of work іп 4days, which В can do in 5, and 
С can do in 6 ; in what time will they do it, all working together ? 


3. А cistern can be filled by one pipe in 33 hours, by a second 
in 3$ hours, and by a third in 5$ hours; in what time will it be 
filled by all the three in action together ? 


4. А сап reap а field in то days; В can reap it in 12 days ; 
C can reap it in 15 days ; how long will it take them all together 
to reap it, and what part of the work will be done by each ? 


5. A and B together can dig a trench in 4 days, and A alone 
can dig it in 6 days ; in how many days can В alone dig it ? 


6. Two pipes, P and О, together can fill а cistern in 20 minutes, 
and Р alone in 30 minutes : how long would О alone take ? 


PROBLEMS KELATING ТО WORK 193 


7. A vessel can be filled by one pipe in 8 minutes, by a second 
pipe іп Io minutes; it can be emptied by a waste pipe in 12 
minutes: in what time will the vessel be filled if all the three be 
opened at once ? | 

8. А vessel has 3 pipes connected with it, 2 to supply and 
I to draw off. The first alone can fill the vessel in 4% hours, the 
second in 3 hours, and the third can empty it in 14 hours. If all 
the pipes be opened when the vessel 15 half-full, how soon will it 
be empty ? 

9. .4 and P can do a piece of work in 6 days ; .4 and C in 5& 
days; В апа С in 4 days. In what time could each do it? 


10. A and В can mow a field in 35 days ; A and C in 4 days; 
В and Cin 5 days. In what time could they mow it, all working 
together ? 


ll. A does З of a piece of work in 9 days ; he then calls in 2; 
and they finish the work in 6 days. How long would Р take to do 
the whole work by himself ? 


12. А does (6 of a piece of work in 15 days ; he does the re- 
mainder with the assistance of B іп 4 days. In what time could 
A and В together до іє? 


13. A can do a piece of work in 16 days, В in 10 days ; A and 
В work at it together for 6 days, and then C finishes itin 3 days : 
in how many days could C have done it alone ? 


14. A and ВБ together can do a piece of work in 6 days, В 
alone could do itin 16 days. If 7 stops after 3 days, how long 
afterwards will A have finished the work ? 


15. A and P can reap a field in 30 days, working together. 
After 11 days, however, B is called off, and 4 finishes it by himself 
in 38 days more. In what time could each alone do the whole ? 


18. А, В and C together can do a piece of work іп 6 days, 
which В alone can do іп 16 days, and В and C together can do іп 
Io days ; in how many days can A and В together do it ? 

17. Five men can do a piece of work in 2 hours, which 7 
women could do in 3 hours; or 9 children in 4 hours. How long 
would т man, І woman and I child together take to do the work °? 

18. A can do a piece of work in 4 hours, В and C can do it 
in 3 hours, 4 and C can doit in 2 hours. How long would B 
alone take to do it ? 

19. A and B together can do a piece of work in 8 days ; В 
alone can do it in 12 days; supposing B alone works at it for 4 
days, in how many more days could A alone finish it ? 


20. Three taps, 4, В and С, can filla cistern in Io min., 
12 min. and 15 min. respectively. They are all turned on at once, 


C. A. I3 


194 ARITHMETIC 


but after 14 min. В and С are turned ой. How many minutes 
longer will 4 take then to fill the cistern ? 


21. Two pipes, A and B, can filla cistern in 3 hours and 4 
hours respectively ; a waste pipe C can empty it in 2 hours ; if 
these pipes be opened in order at 7, 8 and 9 o'clock, find when 
the cistern will be filled. 


22. A piece of work was to be completed in 40 days ; anumber 
of men employed upon it did only half the work in 24 days ; 
16 more men were then set on, and the work was completed in 
the specified time : how many men were employed at first ? 


28. А сап doa certain work in the same time in which Band 
C together can do it. If А and & together could do it in Io days, 
and C alone in 50 days, in what time could Z alone do it ? 


24. A and В can do a piece of work in 10 days, Band C in 15 
days, and A and Cin 25 days; they all work at it together for 
4 days ; A then leaves, and В and С go on together for 5 days 
more, and then В leaves: in how many more days will C com- 
plete the work ? 

25. А cistern can be filled by two pipes in 30 and 40 minutes 
respectively ; both the pipes were opened at once but after seme 
time the first was shut up, and the cistern was filled in то minutes 
more. How long after the pipes had been opened was the first 
pipe shut up ? 

20. A cistern has 3 pipes, 4, В and С; A and В can fill it in 
2 and 3 hours respectively ; C із а waste pipe. If all the three 
pipes be opened at once x4 of the cistern will be filled up in зо 
minutes. In what time can C empty the full cistern ? 


27. Forty men can finish a piece of work in 40 days ; but if 
5 men leave the work after every tenth day, in what time will the 
whole work be completed ? 


PROBLEMS RELATING TO CLOCKS. 


201. Example 1. Two clocks are at I2 noon ; one gains 40 
seconds and the other loses a seconds in 24 hours : after what 
interval will the one have gained 16 minutes on the other, and 
what time will each then show? What will be the true time when 
the first clock indicates 3 P. M. on the following day ? 

(i) The one clock gains on the other (40+ 50) seconds in 
24 hours ; 

ie, it gains 8 min.in І day, 

й "4.206090 I 0001002860 4 ....) 


Зайгаа .16......... 2514 days, or 27 days, 
or Io days 16 hours (true time). 
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(ii) Now in 22 days the first clock gains 38x до sec. or 7$ 
min., and the second loses 42 x 50 sec. or 88 min. 


But the correct clock, at the end of the interval (Ze, 10 days 
16 hours) will show 4 A. M. 


' Therefore the first will show 4h. 74 min. A. M. ; 
and the second will show 3 h. 514 min. А. M. 
(11) From I2 noon to 3 P. M. on the following day there аге 
27 hours. 
24 hr. до sec. of the first clock— т day of the correct clock, 


1.6.) 2481 hr. e*9060090000000 eccccececee = I day 868909:040090960980044098960004 
Ї hr. ...... СЕТЕ 4 444%. або da. 909««««00200900060000060000009j 
27 hr. €69000€00949900€00042002000€ = AO MAT da. 809042404646904899990480099000940064 


When the first clock indicates 3 Р. M. on the following day, 
the true time will be 2 Б. 59:54 min. Р. М. | 


EXAMPLES. 130. 


1. A watch which is 5 minutes too fast at 12 o'clock on 
Sunday gains 2 ‘min. 15 sec. per day ; what time will it indicate 
at half past 2 P. M. on the following day Tuesday ? 


2. А clock which is 10 minutes too fa$t at 9 A. M. on Monday 
loses 3 min. per day ; what time will it show at a quarter to 3 P. M. 
on the following Wednesday ? 


3. Oneclock gains 2 minutes, and a second gains 3 minutes 
in 24 hours ; the first is put right at 12 o'clock on Tuesday, the 
second at 3 P. M. on the following Wednesday : wheg will they 
indicate the same time ? 


4. Two clocks are exactly together at 8 A. M. on a certain day; 
one loses 6 seconds and the other gains Io seconds in 24 hours ; 
when will the one be half an hour before the other, and what time 
will each clock then show ? 


5. A watch which shows correct time at noon on Tuesday 
gains 2$ min. a day: what is the correct time on the following 
Sunday when it is 9 A. M. by the watch ? 


6. Two clocks strike 9 together on Monday morning ; on 
Tuesday morning one wants Io minutes to II, when the other 
strikes 11. How much must the slower be put on, ог the faster 
put back, that they may strike 9 together in the evening ? 
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М, A clock which was 1°4 min. fast at a quarter to II P. M. on 
Dec. 2, was 8 min. slow at 9 А. M. on Dec. 7 ; when was it exactly 
right ? 


8. А clock which was 1'2 min. fast at a quarter to II P. M. 
on Nov. 28, was exactly right at 11-30 P. M. the following day. 
How many minutes was it slow at a quarter to 2 P. M. on 
Dec. 7? 


9. A clock which is 73 min. fast on Tuesday at noon, 15 
4} min. fast at midnight on the following Monday ; how much 
did it lose in a day ? 


10. A watch which gains 73 min. ina day is I2 minutes fast 
at midnight on Sunday. What will be the true time when the 
watch indicates 4-32 P. M. on Wednesday ? 


11. Two clocks, of which one gains 34 min. and the other 
loses 24 min. in 24 hours, were both within І min. of the true 
time, the former fast and the latter slow, at noon on Sunday last ; 
they now differ from one another by 15 min. : find the day ofthe 
week and the hour of the day. 


12. А clock loses 25 minutes a дау; how must the hands be 
placed at 9 A. M. so as to point to true time at noon ? 


18. One clock gains 124 minutes, and another gains 74 minutes 
in I2 hours. They are set right at noon on Sunday. Determine 
the time indicated by each clock, when the one appears to have 
gained 214 min. on the other. 


14. A clock set accurately at г o'clock indicates Іо minutes 
to б at 6 o'clock : what is the true time when the clock indicates 
6 o'clock ? 


15. A watch is 73 seconds slow åt noon on January Ist 1887 : 
how much must it gain daily that it may be 174 seconds fast at 
noon on July 1st ? 


16. A watch із setright at тор. M. оп Sunday ; at 10 A. M. 
on Wednesday it is 5 minutes too fast ; what will be the true time 
when it is 2 P. M. by the watch on Friday ? 


17. A watch which gains 5 minutes in I2 hours is put right on 
January Ist 1888 ; when will it again show correct time ? 


18. А church-clock was 15 minutes too fast 10 days ago, and 
to-day at the same hour itis 15 minutes too slow : when did it 
show true time? When will it again show true time ? 


19. Two clocks, of which one gains and the other loses one 
minute in an hour, strike one o'clock together ; what will be the 
interval, measured by a correct clock, between their respective 
striking 2 ? 
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Examp/e з. Find thd time between 4 and 5 o'clock. when the 
hands of a clock are (1) together, (it) at right angles, (11) opposite 
to each other. 


Noto. While the minute-hand passes 
over 60 minute-divisions the hour-hand passes 
over only 5, Therefore in 60 minutes the 
minute-hand gains 55 divisions on the 
hour-hand ; and therefore in 12 minutes 
the minute-hand gains 1: divisions on the 
hour-hand. 





At 4 o'clock the minute-hand is 20 divisions behind the other. 
(i) The two hands to be together between 4 and 5, the minute- 
hand has to gain 20 divisions on the hour-hand. 


The minute-hand gains rr 41151005 Ш 12 minutes, 


€0606990000€609080009060000400090000000€ I division in H 809008464.4000) 
фо осо ооо ов ооо ово оо фо оо ооо ооо 20 divisions in 12х40 Фооооовевооч 3 
the time required is 2230 min. or 214% min. past 4. 

(1) When the hands are at right angles there is a space of 15 
minute-divisions between them. Between 4 and 5 this will happen 
twice ; first, when the minute-hand has gained 5 (26, 20 — 15) divi- 
sions ; and secondly, when it has gained 35 (Z.e., 20-- 15) divisions. 
The minute-hand gains 11 divisions in 12 minutes, 


әегеговееееегвеевеегеееееевзевеееееве І division in ii 


428 д090909400000909908994400090040608006 5 divisions in 2412 esecooccooro 9 
апа $0990000000000885009200000006008000 35 divisions in 13535 


The two hands will be at right angles at 1244 min. or 
54, min. past 4 ; and also at 22025 min. or 381% min. past 4. 

(iii) When the hands are opposite to each other, there is a 
space of 30 divisions between them. This will happen when the 
minute-hand has gained со (7.e., 20+ 30) divisions. 

The process will be similar to that in the preceding cases. 
The time is 5445, min. past 4. 


EXAMPLES. 181. 


At what time are the hands of a clock (i) coincident, (ii) at 
right angles, (ili) opposite each other, (iv) 12 divisions apart, 
(v) 22 divisions apart, between the hours of 


1. 2and 3? 2. 3and4? 9. 6and 7? 
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4. t2and1? 5. 7and 8? 6. то and т? 


7. А watch is 10 minutes teo fast at noon ; it loses 2 min. in 
one hour : find the true time when its hands are at right angles 
between 2 and 3 o'clock. 


8. А clock is 5 minutes too slow at І ; it gains I min. in an 
hour ; wbat is the true time when its hands are together for the 
fifth time after 1 o'clock ? 


9. Aclock is put right at 4 P.M. ; it gains 13 min. in an hour ; 
what is the true time when its hands are at right angles for the 
fourth time after 4? 


10. A clock indicates correct time when its hands are together 
between 2 and 3 o'clock ; if it had been losing 2 min. every hour, 
what time did it indicate at 12 noon ? 


11. А clock, in which the hour-hand has been displaced, shows 
the time to be 16 minutes past 3, and the two hands are together ; 
the time is between 3 and 4 o'clock. Find by how many minute- 
divisions the hánd has been displaced. 


12. Ifthe hands of a clock come together every 63 minutes 
(true time), how much does the clock gain or lose in a day ? 


PROBLEMS CONCERNING TIME AND DISTANCE. 


209. Example. A passenger train leaves Calcutta at 4 P.M. 
and travels at the rate of 20 miles an hour ; the mail train leaves 
Calcutta at 9 P.M. and travels, on a parallel line of rails, at the 
rate of 3o miles an hour : when and where will the second train 
overtake the first? 


The first train has started 5 hours before the second ; and is 
therefore (20 X 5) ог 100 miles away when the second train starts. 
Therefore the second train has to gain 100 miles on the first, at the 
rate of то (Z.e., 30—20) miles an hour. 


Second train gains 10 miles in І hour on the first, 


ГЭР Фобос фо о ооо осо ооо ооо ТОО 00000000006 Io hours ©008060000000008 3 


.. the time required is то hours after the second train starts; 


and /. the second overtakes the first (30x 10) ог 300 miles from 
Calcutta. 


Examfle2. A hare, pursued by a grayhound, із 30 yards before 
him at starting ; whilst the hare takes 4 leaps the dog takes 5 ; in 
one leap the hare goes 13 yards, and the dog, 24 yards ; how far 
will the hare have gone when she is caught by the hound ? 
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Whilst the hare runs (4x14) yd, ог 6 yd, the dog runs 
(3 х 23) уд. or 7% yd. Hence 


The dog gains 14 yd. whilst the hare runs 6 yd., 
ааа анығы ЗОУб занына 20 Vds 
the required distance is 120 yd. 


Example 3. A starts from P to walk to О, a distance of 
512 miles, at the rate of 32 miles an hour ; an hour later B starts 
from О for P and walks at the rate of 41 miles an hour: when 
and where will A meet B? 


A has already gone 32 miles when A starts. Of the remaining 
48 miles, A walks 32 and В walks 4} in one hour ; that is, they 
together pass over (31--41) ог 8 miles in one hour. Therefore 
48 miles are passed over in 48 or 6 hours. Therefore A meets В 
in 6 hours after В started. And therefore they meet at a distance 
of 4$ x6 or 253 miles from О. 


Example 4. Two trains, 77 yd. and 99 yd. long respectively, 
run at the rates of 25 and 20 miles an hour respectively on parallel 
rails in opposite directions : how long do they take to pass each 
other ? How long would they take to pass each other if they were 
running in tbe same direction? How long would a person sitting 
in the first train take to pass the other ? 


(i) The two trains running in opposite directions will pass each 


other in the time in which (77 +99) or 176 yards are passed over 
at the rate of (25 +20) or 45 miles an hour. 


Now, 45 miles are passed over in I hour, * 
265 45 X 1760 9d. зе на баан Ihour , 
2. 176 yd. eere neces gtg ПОШ; 


the time required= 7}, br., or 8 seconds. 


(i) When the trains run in the same direction they pass each 
other in the time in which (77 +99) or 176 yards are passed over 
at the rate of (25-20) or 5 miles an hour. The time required 
will be found to be 72 seconds. 


(11) First, when the trains are running in opposite directions, 
а person sitting in the first train will pass the other in the time in 
which 99 yd. (7.е., the length of the second train) are passed over 
at the rate of (25+20) or 45 miles an hour. The required time 
will be found to be 43 seconds. 


Secondly, when the trains run in the same direction, 99 уд, are 
to be passed over at the rate of (25—20) or 5 miles an hour. The 
required time is 401 seconds. 
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Examples. A man rows down а river 18 miles іп 4 hours with 
the stream, and returns in 12 hours ; find the rate at which he 
rows, and the rate at which the stream flows. 


He rows 18 miles in 4 hours down the stream ; therefore he 
rows 48 or 44 miles an hour down the stream. 


Again, he rows 18 miles in 12 hours up the stream ; therefore 
he rows 48 or 13 miles an hour up the stream. 


2. 4% miles an hour is the sum of the rate at which the man 
rows and the rate at which the stream flows ; and 1% miles ап 
hour is their difference. Hence the rates are 3 miles and 14 miles 
an hour respectively. 


Example 6. Ша snail, on the average, creep 31 inches up a 
pole during 12 hours in the night, and slip down 16 inches during 
the 12 hours in the day, how many hours will he be in getting to 
the top of a pole 55 feet high ? 

Length of the pole-420 in. Now in 24 hours the snail creeps 
up (31— 16) in. or t5 in. ; therefore in (24x 26) hr. the snail creeps 
up (15x26) in. ог 390 in.; therefore he has (420-- 390) in. or 
30 in. more to get up. And he goes over 3I in. in 12 hr., and 
therefore over 30 in. in 22309 hr. "Therefore he reaches the top in 
(24x26-F22,389) hr., or in 63543 hours. [The number of days (26) 
has been so determined that (420 in. — I5 in. x 26) may be equal 
to 31 in. or just less than 3I in.] 


EXAMPLES. 132. 


1. One man takes тоо steps a minute, each 2 ft. long ; another 
walks 4 miles an hour ; if they start together, how soon will one 
of them be 38 yards ahead of the other ? 


2. A person wishing to go from A to В walked for 44 hours 
at the rate of I mile tn 21% min., he then rode for 162 hours 
three times as fast as he walked, and then had to travel by rail 
for 10% hours three times as fast as he rode ; find the distance 
from A to B. 

3. A train leaves Calcutta at 7-30 А. M. and travels 25 miles 
an hour ; another train leaves Cálcutta at noon and travels 
40 miles an hour : when and, wherg will the second train overtake 
thé first ? 

4. Atrain going 30 miles an hour leaves Calcutta for Allaha- 
had (600 miles) at ОР, M.; another train going 40 miles an hour 
leaves Allahabad for Calcutta at the same time ; when and where 
will they pass each other ? 


‚ 5. Two trains, each 88 yards long; are running in opposite 
directions on parallel rails, the first at 40 miles an hour, the 
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pod at 35 miles an hour ; how long will they take to pass each 
other ? 


, 8. In the above example, if the trains run in the same direc- 
tion, how long will a person sitting in the faster train take to pass 
the other ? 


7. А man rows down a river 15 miles in 3 hours with the 
stream and returns in 73 hours : find the rate at which he rows, 
and the rate at which the stream flows. 


8. A man rows 12 miles in 5 hours against the stream, the 
rate of which is 4 miles an hour ; how long will he be rowing 15 
miles with the stream ? 


9. A policeman goes after a thief who has 100 yards’ start ; if 
the policeman run a mile in 6 minutes, and the thief a mile in Io 
minutes, how far will the thief have gone before he is overtaken ? 


10. А man starts at 7 A.M. and travels at the rate of 42 miles 
an hour ; at 8-15 A. M. a coach starts from the same place and 
follows the man, travelling at the rate of 6% miles an hour ; at 
what o'clock will the coach overtake the man ? 


11. A starts from Allahabad to Cawnpore and walks at the 
rate of 5 miles an hour ; В starts from Cawnpore 3 hours later and 
walks towards Allahabad at the rate of 44 miles an hour ; if they 
meet іп тг hours after В started, find the distance from Allahabad 
to Cawnpore. 


12. A starts from Calcutta to Hugli (24 miles) at 6 A. M. 
walking 4 miles an hour ; Z starts from Calcutta an hour later 
and reaches Hugli one hour before A ; where did they meet ? 


13. А man walks to a town at the rate of 33 miles an hour and 
rides back at the rate of 6 miles an hour ; how far has he walked, 
the whole time occupied having been 3 hours Io minutes ? 


14. A and B run a mile in opposite directions ; while A runs 
6 yards B runs 5 ; В gets 9 seconds’ start, during which time he 
runs 223 yards ; find when he will pass 4. 


15. A train leaves Calcutta at 7 A. M. and reaches Burdwan 
at 1I A. M. ; another train leaves Burdwan at 8 A. M. and reaches 
Calcutta at 10-30 А. M. : at what hour do they meet ? 


16. A train starts from P for Q travelling 20 miles an hour; 
13 hours later another train starts from P and travelling at the 
rate of 30 miles an hour reaches 0 23 hours before the first train : 
find the distance from P to О. 


17. A horseman leaves Madras at 10 A.M, and in 5 hours over- 
takes a coach which left Madras at 9 A.M. If the coach had been 
2 miles farther on the road when the horseman started it would 
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have been overtaken in 7 hours. Find the rates of the horseman 
and the coach. 


18. A and P start at the same time from Patna and Bankipore, 
and proceed towards each other at the rates of 3 and 4 miles per 
hour respectively. They meet when В has walked ore mile farther 
than 4. Find the distance between Patna and Bankipore. 


188. A, Band C start from the same place at intervals of an 
hour and walk at the rate of 3, 4 and 5 miles an hour respectively. 
A starts first, but when he is overtaken by В he returns towards 
the starting-place ; find the distance from the starting-place where 
he would meet C. 


19. A man rides at the rate of rt miles an hour, but stops 5 
minutes to change horses at the end of every 7th mile ; how long 
will he take to go a distance of 94 miles ? 


20. A man rides at the rate of to miles an hour, but stops Io 
minutes to change horses at the end of every 12th mile ; how long 
will he take to go a distance of 95 miles ? 


21. Ifa gun бге 7 shots every 9 minutes, how many will it 
fire in an hour ? 


22. A monkey, climbing up a greased pole, ascends то ft. and 
slips down 3 ft. т alternate minutes. Ifthe pole is 65 ft. high, 
how long will it take him to reach the top ? 


23. A vessel has 2 pipes attached to it, 1 to supply and I to 
draw off. The supply-pipe can fill the vessel in 40 minutes, and 
the waste-pipe can empty itin an hour. If the supply-pipe and 
waste-pipe аге kept open in alternate minutes, in what time will 
the vessel be filled ? 


24. A boy and a girl began to fill a cistern ; the boy brings a 
quart at the end of every 2 minutes and the girl brings a pint 
every 3 minutes. In what time will the cistern be filled, if it holds 
4% gallons ? \ 

е 


203. Example. А, В and С start from the same point and 
travel round an island 30 miles in circumference, 4 and В travelling 
in the same direction and C in the opposite direction. If 4 travels 
at the rate of 5, B at the rate of 7 and C at the rate of 8 miles an 
bour, in how many hours will they all come together again ? 


В gains 2 miles on A in І hour; .”. he gains 30 miles ог com 
plete circuit in 78 hr, that is, А and В are together at the end of 
every I5 hours. A and C together pass over 13 miles in 1 hr. ; 
2. they come together every 28 hours. And therefore 4, Z and С 
will come together at the end of any number of hours which is a 
common multiple of 15 and 29 ; but the L. С, M. of 15 and 4815 
30 : therefore Л, Р, C are first together at the end of 30 hours. 
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EXAMPLES. 133. 


l A and B start together from the same point to walk round 
a circular course, 10 miles long ; A walks 4 miles and B 3 miles 
an hour. When will they next meet, (1) if they walk in the same 
direction, (ii) if they walk in opposite directions ? 


2. А takes 3 hours and В takes 5 to walk round a park. If 
they start together, when will they next meet, supposing (i) that 
they walk in the same direction, (ii) that they walk in opposite 
directions ? 


3. A, В, C start from the same point and travelin the same 
direction round an island 63 miles in circumference, 4 at the 
rate of Io, B at tbe rate of 12, and C at the rate of 16 miles a day ; 
in how many days will they come together again ? 


4. А сап go round an island in 15 days, В can goround it in 
20 days and С in 25 days. If they start simultaneously from the 
same point, 4 and В travelling in one direction and C in the 
opposite direction, in how many days will they come together 
again? In how many days will they come together again at the 
starting point ? 


5. Three boys agree to start together from the same point 
and run round a circular park 6 miles in circumference ; they run 
at the rates of 3, 5 and 7 miles per hour respectively ; in how 
many hours will they come together again? In what time wil 
їпеу come together again at the point from which they started ? 


RACES AND GAMES OF SKILL 


204. Елат)/е 1. A can beat В Бу до yards in a mile race ; 
В can beat C by 20 yards in a mile race ; if 4 and C run а mile; 
by how much will A win? 
A can run 1760 yards while В runs 1720, 
2: ud seii de 1780 зос600000000006 с 0 B ...... 40, 
Е Эв НИТИ ° НТ" 00000800 008 В 0000606 1760, 
[but В............ 1760 essssesene С excess. 1740,1 
ER P. tS оо 21169544 ФОС0006060 06% С 0000060 1740; 


2. 4............ї]бо а... С 2149448 or тулоо; yards. 
`. A will win by (1760— 170044) or 591% yards. 


Example 2. А can give В 20 yards and С 30 yards in a race 
of 200 yards ; how many yards сар В give C іп 300 yards ? 
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[Note.—'54 can give В 20 yards in 200 yards" means that in a 
race of 200 yards A сап give 7 20 yards’ start. Consequently 
while A runs 200 yards В runs 180 yards.] 


While A runs 200 yards 2 runs 180, 


and ары хз 200% С sus 190; 
je. бейт Ве 180 ....... Сў...... 170, 
аа В...... Ос Смик 349) 

ЭО Р В ...... 300 ..... С ...... 1158 or 2831 yards. 


. .. В can give C (300-2934) ог 168 yards in 300. 


Example 3. ln a game of skill A can give В, and В can give 
С, Io points out of a game of 5o ; how many should 4 give С? 


[Note.—'.4 can give В 10 points out of a game of 50” means 
that while 4 makes:to points В can make (50— 10) or 40 points.] 


С can make до points while В makes со, 
e C 9099999909000 ое 4 «90609090090 ооо ое B ооооооеое 5; 


Є інь G2: ext seas X ее 40 
but 4... . бо аны ғыны 40; 
DONE aprum ЖЕГУ ы аланы 50. 


.. A can give С (50— 32) ог 18 points in 50. 


EXAMPLHES. 134. 


l. Ina mile race A gives B 60 yards’ start, and beats him by 
28 yards. If A runs the mile in 5 minutes, how long will В (аке? 


2. Ina mile race 4 can beat В by до yards, and В can beat 
C by 40 yards ; how many yards’ start сап A give C that there 
may be a dead heat ? 


3. А can give В бо yards, and C Зо yards in a race of соо 
yards ; by how much could В beat C in a mile race ? 


4. А runs 15 yards while В runs 12; B runs 10 miles while С 
runs I2 : i£ C runs a mile in 10 minutes, what time will A take 
to do it ? 


5. Ata game of skill A can give В 15 points out of со, and 
4 can give C 10 points out of 40 : which is the better player, 2 
or С, aud how many points can he give the other in 75? 


6. A and B run a mile race; A runs the whole course at the 
rate of 100 yards per minute ; B running at the rate of 80 yards 
дет minute for 5 minutes, quickens his speed to 120 yards per 
minute : which wins ? by how much ? and by what time ? 
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7. In а game of billiards 4 can give 510 points, and C 
I4 points in 50 ; how many can 2 give C so as to make an even 
match ? 


8. ЛА сап give В 300 yards in I mile, and C can give B 700 
yards in 2 miles ; if 4 and C run a mile, which will win and by 
how much? 

9. А can give В 100 yards’ and C 150 yards’ start in a mile; 


В can give C a start of 5 seconds in a mile: how long does each 
take to run half a mile ? 

10. Ina mile race A gives В со yards’ start, and beats him 
by 38 yards; B giving C до yards’ start is beaten by бо yards ; 
if .4 and C run over the same course, which will win and by how 
much ? 

11. Ata game of rackets A can give В 8 points in 40, and 
B can give C 1o points in 50; how many points could 4 give C 
in 25? 

19. A can give P 20 yards! and C 30 yards’ start, while В can 
give C 2 seconds’ start in a race of 250 yards ; how long does each 
take to run 100 yards? 

18. One boy runs 200 yards and another 180 yards in a minute. 
How many yards’ start must the second have that they may run a 
dead heat in a mile race ? 

14. In a game at fives A can gives B 3 points out of 15, and 4 
can give C 7 points ; how many points can B give C so as to make 
an even match ? 

15. А апа В run a mile and A wins by half a minute. A and 
C run a mile and А beats C by 88 yards. В and C run and В wins 
by 20 seconds. In what time can each run a mile? 

16. A beats B by 20 yards, C beats D by бо yards, and В 
beats D by 40 yards, іп a mile race. If A апа С гип, which will 
win and by how much? 


CHAIN RULE. 


905. Example 1. И 8 rupees are worth 15 shillings, and 25 
shillings are worth 6 dollars, how many dollars are equal to 45 
rupees ? 

R8 кз 15.) 522 Ri = 2%, 
255. =6 dollars, 2, 15. = q's dollars. 
2. В45=45х №. 
45x Af x вх dollars, or 202 dollars. 
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Example2. ИА т 3days сап до аз much work as В ш 4 
days, and В т 5 days сап do as much as C in 6 days, how long will 
A require to do a piece of work which C can do in 16 days? 


What С can do in 6 da. В can do in 5 da, 
Фтөгөөөөе С 009000050000 9 І өөө В Фбееооеевоееееве 5 ДАШЫ ; 
and ronne ыы е» Дз» А жеркениш іші Зи, 


с 6еееееев В eccececceceon ] ccce A Фе944900е6өөе 4 өөг 


What C can do in 16 days В can do in 16x Ё days, 
оассосоге C 000 0000000000000 06000 A 06060000 зооеоое їбх 5 х3 days 
ог Io days. 


EXAMPLES. 135. 


1. If 25 rupees are worth 46 shillings, 20 shillings are worth 
25 francs, and 240 francs are worth 47 dollars, how many dollars 
are equivalent to 40 rupees? 


2. If Бё-155, £320 thalers, and 25 thalers=93 francs, 
express a franc in Indian money. 

3. If 72 carlini=25 shillings, 4 shillings=5 francs, and 
8 scudi=45 francs, how many scudi are equal to 1295 carlini ? 

4. If 5 chickens cost as much as 4 ducks, 6 ducks cost as 
much as 3 geese, and 7 geese cost as much as 5 turkeys, what is 
the price of a chicken when a turkey costs R8 ? 


Б. If$lb. of tea be worth 3 lb. of coffee, 5 lb. of coffee be 
worth 2 lb. of sugar, and 7 lb. of sugar be worth 30 lb. of rice, how 
many pounds of tea must be given in exchange for 20 lb. of rice ? 


6. If 12 oxen eat as much as 29 sheep, 15 sheep eat as much 
as 25 hogs, 17 hogs eat as much as 3 camels, and 8 camels eat 
as much as 13 horses, how many horses will eat as much as 
1632 oxen ? 


7. If A can do as much work in д days as В can do in 5, and 
В can do a- much in 6 days as C in У ; in what time will C doa 
piece of work which 4 can do in a week ? 


8. If А c.n do as much work in 14 days as В can do in 2, and 
B сап do as much in 21 days as C in 3; in what time will А and В 
together do a piece of work which C can do in 10 days ? 

9. While A does $ of a piece of work В does 1, and while В 
does $ С does } : in how many hours will C finish a piece of work 
which 4 finishes in 20 hours ? 

10. If 3 ducks are worth 4 chickens, and 3 geese are worth 
10 ducks, find the value of a goose, a pair of chickens being 
worth 4a. 6^. 


COMPLEX PROBLEMS 207 


XXXVI. COMPLEX PROBLEMS. 


206. In the problems in the preceding section we have found 
the change in one quantity corresponding to the change in one 
other. In the following examples we shall have to find the change 
in one quantity corresponding to the changes in /wo others. 


Example 1. И 15 horses can plough 12 acres in Io days, in 
how many days can 9 horses plough 18 acres ? 


I5 horses can plough 12 acres in 10 days, 


I horse. пень . I2 acres in (10x 15) days, 
I horse ........ esses I acre іп 19х15 days 
15 ys, 
9 horses ......... ше г acre in 4945 days, 
9 һогзе........... .... 18 acres in 19112638 days, 


or 25 days. Ams. 


Note. We might use 3 horses and 6 acres as common units 
with advantage. Thus: 


15 horses can plough 12 acres in 10 days, 


3 horses .........%.... I2 acres in 10 X 5 days, 
5 3 horses ......ь......... 6 acres in 1955 days, 

9 һогзе5.............. . 6 acres in 20544 ys, 

9 horses ..... анары 18 acres in 29х6х3 days, 


or 25 days. Ans. 
Ехатфіє з. И 6 men earn Rr5 іп to days, how much do 
8 men earn in 7 days? 
In ro days 6 men earn R15, 
' In r day 6 men earn Rif or R$, 
“іп rday І man earns Reg or Ві, 
'" In 7 days І man earns Rf, 
". In 7days8 men earn 8118 or Від. Ans. 
Example 3. 1f 6 men can do a piece of work in 8 days, how 
many men сап do a piece of work 4 times as great in $ of the time? 
The work can be done in 8 days by 6 men, 
МТК. ...18 men, 
4 times the уОгК.......өгөөөвөөхөөань фон 72 men. „475, 
Example 4. И the sixpenny loaf weigh 8 oz. when wheat is 


I55. a bushel, what ought a bushel of wheat to be when the four- 
penny loaf weighs 12 oz. ? 
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Sixpenny loaf weighs 8 oz. when wheat is 157. a bushel, 
penny loaf weighs 8 ог. ..................... 29. Leere) 


penny loaf weighs І Oz. «.ьнчхөлөхлөөөөөөөөх 20$. Leere кезү 
fourpenny loaf weighs 1 oz. ...... ОРА «0051 конів) 
fourpenny loaf weighs 12 OZ. ............ Хонин ; 


ог 6s. 84. a bushel. 


Examples. 16 cannon, which fire 3 rounds in 5 minutes, КІШ 
135 men in 18 hours, how many cannon, which fire 5 rounds in 
6 minutes, will kill 250 men in I hour? 


In 54 rounds 135 men are killed by 5 cannon, 
... Iround (1345... m ам SGA aa ; 
o0. I round I man is ...... — 1.1 Nm 25 
... 50 rounds | 1........ на ОВО. жна ; 
’. e. 5O rounds 250 men are ............ 558:12180 ин 


or IO cannon. 
EXAMPLES. 136. 


1. 15 men earn Z3 in 12 days, in how many days will 8 men 
earn Z4? 

2. If 10 horses can plough 50 acres іп 20 days, how many 
acres will 12 horses plough in 15 days ? 

3. If 24 horses eat 9 bushels of corn in 21 days, for how many 
days will 53 bushels feed 7 horses ? 

4. If 30 men can build a wall:20 ft. high in 15 days, how many 
men will it take to build one 25 ft. high in 74 days ? 

Б. 16 12 horses are fed for 17 days at a cost of &т1о. 8а., how 
many horses can be fed for 27 days at a cost of R117 ? 

6. If 10 fires consume 75 maunds of coal in 14 days, in how 
many days will 18 fires consume 100 maunds ? 

7. Ifthe carriage of 10 md. 20 seers for 250 miles be R41. oa. 
39., what should be paid for the carriage of 12 md. for 200 miles? 

8. If the wages of 13 men for 25 days amount to R20. 5a., how 
many men must work for 16 days to receive R30? 

9. What is a month's rent for 116% bighas of land, if R22. За. 
per annum be given for 9 bighas ? 

10. If 14 person сап уе on R1400 for 28 months, how long 
can 18 persons live on R1350 ? 
11. 165 men dig a trench 7$ уд. long in 21 days, how many 

men can dig a similar trench 20 yd. long in 35 days ? 
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12. If 20 pumps can raise 1250 maunds of waterin 5 hours, 
how many pumps can raise 750 maunds of water in 10 hours ? 


18. If20 men do a piece of work in 13 days, in what time can 
15 men do another piece of work 24 times as great ? 


14. If 10 men do a piece of work in 8 days, how many men 
will do a piece of work, 4 times as great, in $ of the time ? 


15. If the fourpenny loaf weighs 10 oz. when wheat is 505. 
a quarter, what should a threepenny loaf weigh when wheat is 555. 
a quarter ? 


18. If 31Ь. loaf cost 84, when corn is 305. per bushel, how 
much ought the 5 lb. loaf to cost when corn is 36s. per bushel ? 


17. НТ реет. weight of bread for 754. when wheat is 155. 
a bushel, what ought a bushel of wheat to be when I get 12 oz. of 
bread for 44. ? 


18. If i14 men in 20 days of 124 hours each earn R456. 4a., 
how many hours a day should 24 men work to earn R547. 8a, in 
21 days, at the same rate ? 


19. If 15 men can do a piece of work in 12 days of 6 hours 
each, how many men will it take to do 5 times the amount if they 
work 20 days of 10 hours each ? 


20. Jfa man complete a journey of 1980 miles in 18 days, 
travelling 11 hours a day, in how many days would he travel 540 
miles, going 6 hours a day at the same rate ? 


21. When rice is R2. 8а. a maund, 10 men can be fed for 12 
days at a certain cost ; bow many men can be fed for 4 days at 
the same cost, when rice is R3 а таппа? 


22. When flour is R4 а тайпа, 16 men can be fed for 5 days 
at a cost of R8 ; for how many days can 12 men be fed at a cost 
of Rio. 8a., when flour is R3. 8а. рег ташаа ? 


28. If15 men can build a wall 270 ft. long, 5 high and 2 thick 
in 18 days, in how many days will 16 men build a wall 180 ft. 
long; 4 high and 3 thick ? 


24. If 10 men working 6 hours a day dig a trench 105 ft. long, 
4 wide and 2 deep in 6 days, how many hours a day must 264 men 
work in order to dig a trench 126 ft, long, 20 wide and 11 deep 
in 10 days ? 


25. А garrison of 1200 men is provisioned for 5o days, allowing 
10 02. per man per day ; if it is reinforced by зоо men, to what 
must the daily allowance be reduced that the provisions may last 
the increased number of men бо days ? 


26. If the carriage of goods weighing 2 cwt. 3 qr. 6 Ib. for 
300 miles cost £6. 10. 10, what will be the charge for carrying 


C. A. 14 
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2 wagon-loads of the same, each weighing 14 cwt. o qr. 4 № 
450 miles ? 


2". Ifthe gas for 6 burners, 6 hours every day, for 8 days 
cost R4. 8a., how many burners may be lighted 5 hours every 
evening for то days at the cost of R6. 4a. ? 


28. И 3 cannon, firing 4 rounds in 6 minutes, kill 250 men т 
half an hour, how many cannon, firing 3 rounds in 5 minutes, will 
kill 600 men in an hour ? R 


29. If 15 men can make an embankment, 966 yd. long, in 
8 days, working 164 hours daily, how many men would be required 
to make an embankment, 575 yd. long, in 12 days, working 
7% hours daily, 8 extra men being taken on during the last 2 days ? 


30. If бо men, working 8 hours а day, dig in 5 days, a trench 
of 275 cu. yd.; in how many days of 10 hours each could 40 men 
dig a trench of 330 cu. yd., when the hardness of the ground in 
the first case is twice that in the second, and 3 men of the former 
company can do the work of 4 men of the latter ? 


31. If6 men, working 8 hours a day; сап mow бо acres in 
4 days ; in how many days will 4 men, two of whom work Io 
hours and two 7 hours a day, mow 85 acres ? 


32. Иб men and 8 boys can reap a field of 15 acres in 4 days, 
how many acres will 7 men and 4 boys reap ing days, two boys 
reaping as much as а man in the same time ? 


33. If 4 horses eat as much as 18 sheep, and if 5 horses and 
зо sheep can be kept for 15 days at a cost of R51 . 3.6, at what 
cost can 7 horses and 15 sheep be kept for 20 days ? 


34. The rent of a farm of 41} acres for 39 months was 
R89. ба, ; what would be the area of another farm, the rent of 
which for 33 months was R103. 24., 4 acres of the latter being 
worth as much as 3 acres of the former ? 


35. A vessel with a crew of 27 men, provisioned for 9o days 
at the rate of 22 oz a day per man, was, after 27 days, forced by 
stress of weather to lie at anchor for a fortnight, at the end of 
which time 3 men died ; how must the provisions be apportioned 
that they may hold out the extra time ? - 


36. If то men or 16 boys, working 6 hours a day, can do a 
piece of work in 20 days, how many hours a day must 7 men and 
8 ists Tur todo another piece of work 3 times as great in 
15 days 


37. 115 men, 8 women or 12 boys can do a piece of work in 
16 days, working 7 hours a day, how many men, with the assistance 
of 4 women and 6 boys, will be ableto do another piece of work 
2% times as great іп 35 days, working 5 hours а дау? 
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907. The following problems are of a different class. 
Example г. The price of 5 horses and 6 oxen is R680, that of 
4 horses and 7 oxen is 8010 ; find the price of an ox. 
The price of 5 horses and 6 oxen=R680, 
23 sasis ааагаллааа 20 eccecceecsecees2d ...... = R2720. еее Nl) 


Again 96000000 00080004008 4 0060000000000 260 7 ...... Дб10, 
КЕТТЕР НОР У [e NUT 35 «2213050. .........(1) 
2, The price ої ці oxen = R3050— R2720 [subtracting (i) from (її) 
= R330 ; 


the price of rox —R3o. 


Ехатріє 2. 3 теп and 5 boys can do 4§ of a piece of work in 
3 days ; 4 men and 8 boys can do 43 of it in 2 days ; in what time 
can a boy do the whole work ? 


Іп 3 days 3 men and 5 boys can do 38, 


ad day 3m 9 А» 

цул бау: 1244 5 ЗО тады К зугаа) 
Again...2 days 4 .......... ET 

uad day | Аалы CO etra TE add eR YI 

а ау доба 24 ates DET muy 


In і day 4 boys can до (7 - 12) of the work, 
[subtracting (i) from (ii)] 
B4 eee. — 4 boys can do ў; of the work, 
"o eese, I boy can do gs of the work, 
.. I boy can do the whole work in 30 days. 


EXAMPLES. 139. 


1. Ifg horses and 7 cows cost R770, and 5 horses and 9 cows 
cost R530 ; find the price of a cow. 


2. The price of 5 maunds of flour and 6 maunds of rice is R39, 
and that of 7 maunds of flour and 4 maunds of rice is R37 ; find 
the price of one maund of flour and of one maund of rice. 

3. If то rupees and її shillings weigh 2760 grains, and 8 

rupees and то shillings weigh 2312,% grains, find the weight of a 
rupee and of a shilling. 


4. If 7 sheep and 9 pigs cost R107, and 9 sheep and 7 pigs 
cost Втог, how much will 1 sheep and г pig cost ? 

5. The cost of 4 chairs and 5 tables is R120, and that of 5 
chairs and 4 tables R105 ; find the price of a chair and of a table. 
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6. 2 men and 3 boys сап do 2 of a piece of work in 6 days ; 
3 men and 5 boys can do j2 of itin 4 days. In what time cana 
boy do the whole work ? 

7. 7 men and 8 boys can do a piece of work in 2 days ; 4 men 
and 12 boys can do 22 of the work in 1 day. In what time can a 
man do the work ? 

8. 5 men and 6 boys can do $ of a piece of work in 3 days ; 
то теп and 18 boys сап do the whole work in 2 days. Іп what 
time will a man and a boy be able to do double the work ? 


9, If6 men and 2 boys can reap 13 acres in 2 days, and 7 men 
and у boys can reap 33 acres іп 4 days, how long will it take 2 men 
and 2 boys to reap 10 acres ? 

10. If 2 boys and г man can do a piece of work in 4 hours, 
and 2 men and 1 boy can do the same in 3 hours, find in what 
times a man, a boy, and a man and a boy together, respectively; 
could do the same. 

11. On a piece of work 4 men and 5 boys are employed, who 
do & of itin 6 days ; after this, 1 man and 2 boys more are put оп, 
and 4 more is done in 3 days ; how many more men must be put 
on to finish the work in one more day ? 

12. A cistern containing 210 buckets may be filled by two 
pipes. When the first pipe has been open 4 and the second 
5 hours, 90 buck of water were obtained. When the Ist was 
open 7 and the 2nd 34 hours, 126 buckets were obtained. In what 
time will the cistern be full; if both pipes work ? 


XXXVIL RATIO AND PROPORTION. ` 


908. The ratio of one quantity to another of the same kind 
is that which expresses the relative greatness of the first quantity 
with respect to the second. 

Hence, the ratio of one quantity to another (of the same kind) 
is determined by the fraction whose numerator is the measure of 
the first quantity and whose denominator is the measure of the 
second quantity, both the quantities being expressed in terms of 
the same unit. 

Thus, the ratio of 35. %о 55. is determined by the fraction 2 ; of 
2 yd. to 5 ft. by the fraction 8. $ 

The first of the two quantities forming a ratio is called the 
antecedent and the second is called the consequent of the 
ratio ; the two together are called the terms of the ratio. The 
ratio of 35. to 55. is written 55. ; 55. 


Note. The 72776756 ratio of 3s. to 55. is the ratio of 55. to 38. 
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209. The value of a ratio does not depend upon the nature 
of the quantities involved. Thus, the ratios, 2 yd. ; 5 yd., 25. ; 54.) 
2 lb. : 5 lb., are АП equal, each of these being determined by the 
fraction 4. Hence, in investigating the properties of ratios, we 
usually consider the terms to be numbers, because numbers 
measure quantities of all kinds. А 


210. The value ofa ratio is not altered Бу multiplying ог 
dividing both its terms by the same number. Thus the ratios; 
2; 3,4; 6, 80 | 120, are all equal. 


211. Ratios are compounded by taking the product of the 
antecedents for a new antecedent and the product of the conse- 
quents for a new consequent. Thus the ratio compounded of the 
ratios, 2 ; Запа 6 | 7 152х6 ; 3x7 0r 4 ; 7. 


212. Fourquantities are said to bein proportion or pro- 
portionals when the ratio of the first to the second is equal to 
the ratio of the third to the fourth. 


Thus 3; 4; 9, 12 are in proportion : since the ratio of 3 to 4 is 
equal to the ratio of 9 to 12. 


М.В. When four quantities are in proportion, it is not necessary 
that all of them should be of the same kind ; it is only necessary that 
the fixst two should be of the same kind, as also the second two. 


The existence of proportion among the numbers is denoted 
thus :— 


3: 4=9 . 12. 
which is read “3 to 4 equals 9 to 12”; 
or thus :— 3.4..9.12 
which is read “3 is to 4 as 015 to 12.” 


Of this proportion 3 and 12 are called the extremes, and 
4 and e the means ; 12 is called a fourth proportional to 
3; 4 ава 9. | 


213. When four quantities are in proportion so that 
first ; second 1; third i fourth ; 

then also, second ; first :; fourth ; third ; 

and fourth ; third :: socond ; first. 

Also, if the quantities are all of the same kind, 
first $ third :; second ; fourth. 
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214. When four numbers are in proportion, the product ої 
the extremes is equal to the product of the means. 


For example, 3 ; 4-6 ; 8, and we have 3x 84x 6. 


Hence also, an extremes» product of the means--the other 
extreme ; and, a mean = product of the extremes -- Те other mean. 


215. Three quantities of the same kind are said to be in 
continued proportion when the ratio of the first to the second 
is equalto the ratio of the second to the third. The second 
quantity is called & mean proportional between the first and 
third; and the third quantity is called а third proportional to 
the first and second. 


Thus, 2, 4 and 8 are in continued proportion ; for 2:4:4:8,: 
4 is a mean proportional between 2 and 8; and 8 15 a third pro- 
portional to 2 and 4. 


It is obvious that the square of the mean proportional between 
two numbers is equal to their product. 


916. Бхатфіе 1. Find a fourth proportional to 3, 9 and 4. 
3. 9*4 | number required, 
number required = 254 == 12, 


Examfle2. Find the number which has the same ratio to 20 
that 3 has to 5. 
3 . 5» number required ; 20, 
.. number required — 2*9 = 12. 


Example 3. Find a mean proportional between 3 and 12. 
Square of the number required =3 x 12 = 36 ; 
2. the number required = ,/ 36 — 6. 
Example 4. 4, В, C, D are quantities of the same kind ; and 


the ratio of Ato Bis3:4,0f Вю Cis 5; 7, and of C to D is 
8:0. Find the ratio of A to D. 


B 8 
Now; 379 c nd ji 
А В С 3.58 А Io, 
К 5” хр 4 7 Ф огу 2ї? 


that is, Æ $ D $: 10: 21 
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Note. We find the continued ratio of А, B, C and D, that 

15, we compare 4, 8, C and Р, thus : 
A 5 Ве 3: 4, We change the с of 116 

5 Cat ясат * Та 4 * 38 | ratios іп such a way that eac 
d : C=5 SUE оса LA antecedent may be equal to 
С. D=8 (9-1 1 ĝ=28 | iw) the preceding consequent. 

.4:.В.С Ръз :4:98:18 
ч“30 . 40; 56.63; 

which is read “415 to В is to С isto D as 3015 to 40 is to 56 is to 63.” 

And 4, B,C, D are said to bein proportion of or propor- 
tional to 30, 40; 56, 63. 


Example s. A mixture (42 gallons) contains wine and water 
in the ratio of 5 to 2 ; find the quantities of wine and water in the 
mixture. 


If the mixture be divided into 7 (Ze., 5 +2) equal parts, 5 of 
the parts will be wine and 2 water. 
The quantity of міпе = 4А x 5 gallons = 30 gallons ; 
and the quantity of waterz:$ x 2 gallons «112, gallons. 


Example6. A mixture (40 gallons) contains wine and water т 
the ratio of 3 to 1 ; how much water must be added to it that the 
ratio of wine to water may be 5 12? | 

We find, as in the preceding example, that the mixture contains 
30 gall. wine and 10 gall. water, Now while the wine remains the 
same 30 gallons, the water is to be increased so that the ratio of 
wine to water may be 5 : 2; 0 5 12230112; .. (12-10) 
gall. or 2 gall. of water must be added. 


EXAMPLES. 138. 


Find the value of each of the following ratios in its simplest form : 


1. 15:21. 2. R39: R65. 8. £53: £5. 105. 
4. 360 іп. ; 270in. 5. 3501Ь. : 725 lb. 6. 2°. 5' 5 3°. 
7. 31:4. 8. 21:43. 9. 3yd.:7 ft. бш. 
Express in its simplest form the ratio compounded of the ratios, 
10. 7; дапа 45 : 28. "11. 1:2,2:5and3: 4.. 
12. 2%: 34 ара "3 : “25. 18. 4:7 5: Зада 21; so. 
Compare the ratios, 
14. 3: 5 апа7: 8. 15. 13: 21 and 18 ; 29. 


16. 2:3/3:44044:5 17. 3:7.5:фдаа7 118 
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Are the following in proportion ? 
18. 6, 11, 18, 33. 19. 5,7, 20, 27. 20. R3, R2. да. 4 3. 
Find a fourth proportional to 
21. 7,9 and 8. 22. 24, 3 and 43. 23. ‘2, ‘02 and “002. 
24. R380, R570 and 12 lb. 25. 4 yd., 2 yd. 2 ft. and Z2. 
26. 12 acres, 27 ac. and 20 теп. 27. 12 men, 9 men and 43. 
58. 6 miles, 20 mi. and 9 hours. 29. 3 cwt, 84 lb. and Ді. 85. 
Find a mean proportional between 


80. 7 and 28. 81. 13 and 117. 32. 9464 and 5600. 

33. gf; and $2 34. 2% and 52. 35. 73 and “012. 
Find a third proportional to 

36. 2} and 74 87. 7 and 5$ 38. R2 and Ri. да. 


‚ 39. Compare the rates of two trains, one of which runs 17 
miles in 2 hours and the other 124 milés in 2% hours. 
40. A: B=3: 4 B: C=2: 4; find the ratio of А to С. 
41. If 4=# of-P, and B=2 of C, find the ratio of A to C. 


42. If, when A earns R4, В earns R5 ; and when В earns R6, 
C earns R7 ; ара when C earns R8, D earns Rg ; compare the 
earnings of 4, В, C and D. 


48. Two sumg of money are proportional to 7 and 8 ; the first 
ís £2 ; what is the other ? 

44. The weights of equal volumes of gold and water are as 
37 isto 2. Ifa cu. ft. of water weigh 1000 oz., find the weight of a 
cu. ft. of gold. 

45. The ratio of the circumference of a circle to its diameter 
is 22 1 7; find the circumference of a circle 10 ft. 6 in. in diameter. 

46. One man adds 5 seers of water to I5 seers of milk, and 
another 3 seers of water to I2 seers of milk ; compare the amount 
pf milk in the two mixures. 

47. While А makes a profit of £3, В makes £4; and while 
B makes a profit of £5, C makes Z6 ; if A makes a profit of £20, 
how much does C make in the same time ? 

48. A mixture (со gall.) contains wine and water in the ratio 
of 3 : 2 ; find the quantities of wine and water in the mixture, . 

49. A mixture (30 gall.) contains wine and water in the ratio 
of 7 to 3; how much water must be added to it that the ratio of 
wine to water may be 3:7? 

BO. A greyhound pursues a hare and takes 4 leaps for every 
5 ‘leaps of the hare, but 3 leaps of the hound are equal to 4 of the 
hare ; compare the rates of hound and hare. 
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XXXVIII. RULE OF THREE. 


917. Problems which we have solved by the Unitary Method 
may also be solved by the method of finding a fourth proportiona! 
to three given quantities, 


Example ı. Find the price of 12 maunds of sugar, when the 
price of 5 maunds is Вбо. 


Неге we observe that if the weight be increased 2, 3...times, the 
price will also be zzcreased 2, 3...times ; therefore the ratio of the 
two weights is equal to the ratio of the two corresponding prices. 

Hence 5 md. | 12 md. 1; R6o : the answer ; 

", the answer =В22589 — В 144. 

Р 

Examfle2. И 12 men can do a piece of work in 5 days, in 
how many days will 15 men do it ? 


Here we observe that if the number of men be zzcreased 2, 3... 
times, the number of days will be decreased 2, 3...times ; therefore 
the zzverse ratio of the numbers of men is equal to the razzo of 
the corresponding numbers of days. 


Hence 15 men ; I2 men ;; 5 days | the answer ; 
'. the answer = 42££ days = 4»days. 


218. The above method of solving a problem by finding a 
fourth proportional to three given quantities is commonly known 
by the name of Rule of Three. 


In the first problem we have an example of what is called the 
Rule of Three Direct, because there the direct ratio of the two 
weights is equal to the ratio of the corresponding prices. 


In the second problem we have an example of what is called the 
Rule of Three Inverse, because theree the Zzverse ratio of the 
numbers of men is equal to the ratio of the corresponding numbers 
of days. 


919. Іс із obvious that the second term in a proportion is 
greater or less than the first according as the fourth is greater or 
less than the third. Hence we may lay down the following genera] 
rule for arranging the terms in a Rule of Three question. 


Denote the answer by the letter x and place it for the 4th 
term ; and of the three given quantities place that which is of the 
same kind as the answer, for the 3rd term. Next from the nature 
of the question determine whether the answer will be greater or 
less than the third term, and place the greater or less of the two 
remaining quantities for the 2nd term according as the answer is 
greater or less than the 3rd term ; then place the remaining 
quantity for the first term. 
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Note. In working, the two first quantities in the proportion 
must be replaced by the numbers which measure them in terms of 
the same unit. 


Examf/e1. Ifthe third class railway fare for по miles is 
Rr. 11. 6, what is the fare for 350 miles ? 


mi т. В. а. 2. 
110 13501; I. I1.6 . 2, 


j.£., 11:2-135:2121 о ОН ро 
E Rt. 11.6х35 R60.2.6 
II йн 11 


=R5.7.6. Ams. 
Or thus: vU Ві.11.6--3306. 
x w= 3511305, = 1050. 
ы 65,7. 6. 


The latter method is the one more generally adopted. The 
learner should observe that the 3rd term being expressed in pies 
the answer obtain at the first instance is also in pies. 


Example з. Ша quafittity of rice serve тоо men for 15 weeks, 
how many men will it serve 6 weeks ? 


weeks weeks men 
6 1 15 1: тоо ;. г, 
1.2. а, 5 3. 190 ; ғ; 


4 = 5х100 пеп = 250 men. Ans, 


Example 3. А bankrupt's debts amount to £1320, and his 
assets (Ze, the value ofehis property) are £990, how much can he 
pay in the pound ? 

L Ж. К. 
1320: 1.. 990: 2 
7. хе К) 165. Ans. 


Example 4. А тап, after paying an income-tax of 4). in the 
rupee, has R4794 left ; what is his игд55 income ? 


'* Бігі92/.; R1 40.= R1885. 
2. 5 В. 
188 ; 192 1: 4794 : 2, 
6) 47: 48::4704:2: 
23 Жан Қаях4794 - R4896. Ans. 
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Examples. 118 oxen ог 6 horses eat the grass of a field in 
Io days, in how many days will 5 oxen and 4 horses eat її? 


. oxen oxen horses 
8 1 5 11 6 1 x 
х = 528 horses = А5 horses. 
2. 5 oxen and 4 horses will eat as much as (45 +4) or ЗА horses. 
horses horses days 
Now, oh 1 6 ll Io | ғ, 
"| X-2X10*4 days-782 days. Ans. 


Example 6. А can do a piece of work in 7 days, and В can do 
it in 9 days ; how long will A and В, working together, take to do 
the work ? 


A can do $ of the work and 2 can до ї of the work in t дау; 
2. А and В together can do (++ 4) ог 4$ of the work in І day. 


work work day 
43: 1 1 1 1 xm 
Х ж 93 дауз=348 days. Ans. 
Example 7. At what time between 2 and 3 o'clock are the 
hands of a clock at right angles to each other ? 


The minute-hand gains I1 divisions on the hour-hand in 13 
minutes ; and here it has to gain (10-F 15) or 25 divisions. 


div. div. min. 
11 . 25 .. 12 : 2, 
2 за АРХАЯ min. 22748, min. ; 
.. the two hands will be at right angles to each other at 
2744 minutes past 2. 


Example 8. А can beat В by до yards in a mile race ; В can 
beat С by 20 yards in a mile race ; if 4 and C run a mile, by how 
much will 4 win ? 


While 4 runs 1760 yd., В гип 1720; 
and ....... В...... 1760 уФ, С ...... 1740. 
1760 : 1720 1: 1740 ; 4 
бе, 44 2° 43 11 174 : я, 
ж = ААЛА уд. = 1700, yd. 


’. While В runs 1720 yd., C runs 17004, yd. ; but while В 
runs 1720 yd., £ runs 1760 yd. ; .. while A runs 1760 yd., C runs 
170015 уа. в» 4 will win by (1760— 170045) or 594 yd. ~ 
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Example 9. A starts from P to walk to О, a distance of 51} 
miles, at the rate of 3$ miles an hour; an hour later В starts from 
О for Р and walks at the rate of 441 miles an hour: when and 
where will 4 meet В? ы 


A has already gone 3$ miles when В starts. Of the remaining 
48 miles, A walks 3$ and В walks 4$ in one hour ; that is, they 
together pass over (32 + 4$) or 8 miles in one hour. 


miles miles hour 
8 1 48 11 1 1 4 
7. 45548 hours=6 hours. 


A meets В in 6 hours after В started. And therefore they 
meet at a distance of 41 х 6 or 25% miles from О. 


[For Examples for Exercise see Section xxxv.] 


XXXIX. DOUBLE RULE OF THREE. 


290. Complex problems which would require two or more 
applications of the Rule of Three are usually solved by a shorter 
method, commonly called the Double Rule of Three. The 
method will be best explained by means of examples. 


Example 1. 149 men can reap 6 acres in 10 days, how many 
men will reap I2 acres in 15 days ? 


acres 6 : 2 
days 15 : Io 

We denote the answer by x and place it for the 4th term, апа 
place 9 men (which is of the same kind as the answer) for the 3rd 
term. We next take 6 acres and 12 acres (a pair of quantities of 
the same kind), and consider whether the answer will be greater 
or less than the 3rd term in the question “if 9 men can reap 6 acres, 
how many men will reap 12 acres, supposing the time to be the 
same in both cases ?" and we find that the answer will be greater; 
we therefore place 12 acres for the 2nd and 6 acres for the Ist term. 
Then we take то days and 15 days (another pair of quantities of 
the same kind), and consider whether the answer will be greater 
or less than the 3rd term in the question *if 9 men can reap in 
Io days, how many men will reap in 15 days, supposing the number 
of acres to be the same in both cases ?" and we find that the answer 
will be less ; we therefore place 10 days for the 2nd and r5 days 
for the Ist term, under those already obtained. We now multiply 
the numbers in the Ist term for the final rst term and the numbers 
in the 2nd term for the final 2nd term. Thus 


6х15 | I2X10 33 9 : 4, 
2, 4-125959 теп =12 теп. Ans. 


2: 9men ; х. 


DOUBLE RULE OF THREE 285. 


Note. Each pair of quantities of the same kind should be 
replaced by their measures in terms of the same unit. 


Remark. Each additional pair of quantities of the same kind: 
would be treated in a like manner. 


Example2. И 72 men сап дір а trench, 324 yd. long; 12 yd. 
wide and 8 ft. deep, in 9 days of 12 hours each ; how many men 
can dig a trench, 1458 yd. long, До ft. wide and 3 yd. deep; in 
36 days of 9 hours each? 

ft. long 324x3 1 1458x 3) 

ft. wide 12x3 ; 40 | 

ft. deep 8 : е 72 men : 2, 
days 36 : 9 

hours 9 : 12 ) 

НА АНЕ Т А men-1i35 men. Ans, 

Or better thus : 
cu. ft. (324% 3)x (12x 3) X8 | (1458x3)x 40x(3x3)) .. : 
hours 36 x9 :9Х12 us die ee 


Example 3, 1f 10 men can perform a piece of work in 24 days, 
how many men will perform another piece of work 3 times as great 
in 4 of the time ? 


work 1 1 3 

days ?* : 24 

5 х. X24% 10 nen = 3X 24% 10% 5 
"B 24 

Example 4. If the sixpenny loaf weigh 8 oz. when wheat ls 


155. а bushel, what ought a bushel of wheat to be when the four- 
penny loaf weighs I2 oz. ? 


pence 6 4) .. : 
ounces 12 Ч цайн хасаа к 
S хен Мя. =205.=65. 84. Ans. 
Example 5. И 5 cannon, which fire 3 rounds in 5 minutes, 


kill 135 men in 1} hours, how many cannon, which fire 5 rounds 
in 6 minutes, will kill 250 men in 1 hour ? 


[The first 5 cannon, each firing 54 rounds, kill 1% men ; it 15. 
required to find how many cannon, each firing 50 rounds, will. 
kill 250 men.] 

mën 135 : 250) 7 5 cannon , 2, 

“хе ОНЕ? cannon =10 cannon. Ans. 


} .. IO men | 2, 


men=150 men. Ans, 
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221. Examples in Double Rule of Three can be worked more 
conveniently in a little different manner. In this method the first 
work and second work are respectively taken for the third and 
fourth terms of the proportion, and the first casse and second cause 
respectively for the first and second terms ; for, the ratio of the 
two causes is equal to the ratio of the corresponding works. We 
shall apply the method to the first two of the foregoing examples. 


Example ı. 9 men in 10 days will do the same amount of work 
as (9x 10) men will do in І day; and x men in 15 days will do the 
same amount of work as (x x 15) men will do in 1 day. 
9x10 : xX195 116 1 12, 

XX15X629X IOX I2, 
д ка 90.022 теп =12 men. Ans, 


е ё 


Example 2. 
72X9xX 12:5 X 36x 9 1: (324% 3) x (12x 3) 8.: (1458 х 3) X 40 X (3 X 3), 
до к=н НЕН men 
=135 men. бл. 


[For Examples for Exercise see Section xxxvi. 
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l Find the least number which being added to 1409 will 
make the result divisible by 23. 

2. A boy receiving R2. да. a week has 8a. stopped every 
fourth week ; if there are 48 weeks in the school-year, how much 
does he get in 2 years ? 

8. What are the prime factors in 45090045, and what is the 
smallest whole number by which it must be multiplied in order 
to become a perfect square ? 

4. Find the least fraction which, being added to 3+1-} 
-4х1-4, shall make the result an integer. 

5. Find, by Practice, the value of 374 md. of sugar at Rg. 13a. 
6f. per md. 

6. 1127 men can perform a piece of work in 15 days, how 
many men must be added to the number that the work may be 
finished in 2 of ће time ? 


7. Find the greatest and least numbers of four digits exactly 
divisible by 34. 

8, I distribute a sum of money among 32 men, giving Во. 
7a. 6f. to the first, R51. 7a. бр. to the next, R52. 7a. 65. to the next, 
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and so on, increasing the sum by RI each time ; how much would 
each get if I divided the money equally ? 


9. Determine the least number, by which 378 must be multi- 
plied to produce a number exactly divisible by 336. 


10. A screw advances “592 of an inch at each turn ;how many 
turns, must be taken for it to advance 9'8 inches ? 


11. Find, by Practice, the cost of 35 cwt. 2 qr. 7 lb. at £7. 112. 
44. per cwt. 


12. If 12 iron bars, each 4 ft. long, 3 in. broad and 2 in. thick, 
weigh 576 lb., how much will 11 weigh, each 6 ft. long, 4 in. broad 
and 3 in. thick ? 


18. The population of a town 15 5720, and there are 320 more 
men than women ; how many are there of each sex ? 


14. A labourer, who works on week days only, earns 7a. 95. 
‚а day ; supposing that the Ist of January 1885 was on a Sunday, 
find the amount of his earnings during the year. 


15. Four bells ring at intervals of 3, 34, 34 апа 34 seconds 
respectively, beginning together ; how often during 24 hours will 
the four bells ring together again? 


16. By what number must $+4 of $ — 1 be multiplied in order 
to produce the least possible integer ? 4 


17. A certain number of men subscribed £63. оз. 9d., each 
subscribing as many pence as there were men ; how many men 
were there ? 


18. И ‘428571 of a barrel of beer be worth 772 of £2. 105.) what 
is the value of ‘625 of the remainder ? 


19. Тофһе fourth part of a certain number І add 79, and 
obtain 100 as the sum ; what is the number ? 


9 
20. Divide Riot. 152. 32. among 20 men, giving to each of 5 
of them twice as much as to each of the others. 


21. 720 gallons of cocoanut oil and 450 gallons of castor oil 
are to be put into an exact number of barrels, all of the same size; 
without mixing the two oils together ; find the least number o 
barrels required. 

22. Express B of 7s. 64417925 0155-1541) of 05, 24. as the 
decimal of Zto. 

23. The perimeter of a rectangle is 110 ft. ; the difference of 
two sides is 11 ft. : find its area as the decimal of an acre. 

24. Ifa man can perform a journey of 170 miles іп 42 days 
of 11 hours each, in how many days of 82 hours each, will he 
perform a journey of 470 miles ? 





f 
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25. Toacertain number I add 3, and multiply the sum by 4, 
then divide the product by 5, and get 7 as quotient and ras 
remainder ; what is the number ? 


20. A man bought 40 pieces of ribbon, all equally long, for 
R137. 8a, at 2а. 95. a yard ; how many inches were there in each 
piece ? 


27. What is the least debt in dollars (4s. 24. each) that can 
be paid in moidores ? 


28. What is the capacity of a vessel, out of which, when it is 
half full, 44 gallons being drawn, there remains $ of the whole 
content ? 


29. А square space, containing 113 sq. yd. 7 sq. ft, is to be 
lengthened by 3 ft. in one of its dimensions, and to be shortened 
by 3 ft. in the other ; what will then its area be ? 


30. Ша person walks 7 miles іп 25 hours, how long willa 
second person take to walk Io miles, supposing that the first walks 
23 miles while the second walks 2}? 


91. Fourteen years ago a man was six times as old as his son 
whose present age is 20 years ; what isthe present age of the 
father ? 


32. A тап buys 20 seers of milk at 3a. 62. per seer ; how 
much water must he add to it that he may gain RI. да. by selling 
the mixture at 3a. per seer ? 


33. І had coins of one kind weighing 2295 grains ; and оё 
this I spent coins weighing 1035 grains ; show that a single coin 
cannot weigh more than 45 grains. 


34. Two clocks begin to strike 12 together ; one strikes at 
an interval of 27010 seconds, the other, of 2:083 зесійо 5 ; what 
decimal of a minute is there between their seventh strokes ? 


35. Find the cost of painting the walls of a square room; 10 ft. 
high and 16 ft. long, with one door 8 ft. by 4 ft, and 2 windows, 
each 5 ft. by 2, the amount saved by each window being Ri. 14a. 
What additional height would increase the cost by R12? 


86. A merchant of Calcutta indented from London goods 
worth £226, and paid £34 for freight and packing. He sold half 
the goods at a gain of 2 annas per rupee ; at what gain per rupee 
must he sell the remainder that he may clear E500 on the whole 
outlay ? [Rr-rs. 7341 . 





37. Find the greatest fraction, the numerator of which is 
composed of 3, 5, І, о and the denominator of 3, 2; 8, o. 


88. Two.persons buy боо oranges each at 24 for a half-rupee ; 
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one sells them at ба. бр. a dozen, and the other at 84. 3$. a score ; 
who gains more, and by how much ? 


89. A number is exactly divisible by 7 and by 15, and it is 
known that the number is between 400 and 500; what isthe number? 

40. What fraction of $ of a rupee is $ of R5 ; and what 
fraction of their sum is their difference ? 


41. Find the length of the inner edge of a cubical cistern 
which will hold 256 lb. of water, supposing that a cu. ft. of water 
weighs 1000 02. 


42. A person after paying an income-tax of I anna in the В, 


devotes ү; of the remainder of his income to purposes of»charity, 
and finds that he has R5175 left ; what is his income? 





48. A person has a number of oranges to dispose of ; he sells 
half of what he has and one more to А, half of the remainder and 
one more to Д, half of the remainder and one more to C ; by which 
time he has disposed of all he had : how many had he at first ? 


44. A certain number of men, twice as many women and 
three times as many children earned R16. 22. in 3 days ; each 
man earned 12a., each woman да. and each child 5а. a day : how 
many women were there ? 

45. Find the greatest weight that will measure (4е., divide 
exactly) a lb. avoir., and a lb. troy. 

46. If 1$ of a number exceed *83 of half the number by ‘2002, 
what must the number be ? 

47. How many bricks, 6 in. by 3 in. by 3 in., will be required 
for a wall, 16 ft. by Io ft. by 2 ft., allowing ук of the space for 
mortar ? 

48. А creditor received on a debt of Взбоо а dividend of 
да. тор. in the В; and a further dividend of ба. 82. upon the 
remainder. What did he receive altogether, and what fraction 
was it of the entire debt ? 








49 A has Riso, В has Ri20 ; if C has R16 more than what 
he has, then 2 and C together would have as much as 4 :ihow 
much has С? 

50. Divide £30. 105. 8g. into two sums of money, one of which 
contains as many shillings as the other contains fourpences. 


5l. 378 oranges and 462 mangoes are to be distributed among 
boys 80 that each boy gets as many oranges and as many mangoes 
as any other boy ; find the largest possible number of boys; and 
the least possible number of fruits each boy may get. 


52. What number is greater than its fifth part by $ ? 
C А. 15 
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B3. Find how much card-board is required to make a cubical 
box and its cover, the edge of the box is 9 in., and the rim of the 
cover extends 3 in. deep down each side. 

54. A work can be completed їп 36 days by 30 men working 
6 hours]a day ; in what time would 18 men and бо women, working 
9 hoursia day, complete it, supposing that 3 men can do as much 
work as!5 women ? 








55. А gentleman's monthly expenses are Ві бо less than his 
income ; if his income be increased by Rico а month and expenses 
decreased by R50, how much will he be able to save in a year ? 


БӨ. Three persons A, B, C start on a tour, each with £20 in 
his pocket, and agree to divide their expenses equally. When 
they return, 4 has £3. 115. 94., В has £2. 55. and С has 175. 34. 
What ought 4 and В to pay to C to settle their accounts ? 


57.4.4 man walks at the rate of 128 yards per minute ; find 
the least whole number of minutes he will take to walk over an 
exact number of miles. 

58. Simplify (5—2:3(35- 273) - 35 of 2°3 x 32°53. 

59. The external dimensions of an open box are 5 ft., 45 ft. 
and 3 ft. ; find the cost of painting the outside at 3 annas per sq. yd. 
What will be the cost of painting the inside at the same rate, if 
the box:is made of $-inch plank ? 

60. Three men can do as much work as 5 boys ; the wages 
of three boys are equal to those of two men. А work, on which 
40 boys and 15 men are employed, takes 8 weeks and costs £350 ; 
how long would it take if 20 boys and 20 men were employed, and 
how much would it cost ? 


61. What quantity of water must an inn-keeper add to a barrel 
of beer, which cost him £50; to reduce the price to Z1. 55. a gallon ? 


62. A certain number of men mow 4 acres in 3 hours, and a 
certain number of others mow 8 acres in 5 hours ; how long will 
they be mowing 11 acres, if they all work together ? 


63. At ro minutes to 2 in the afternoon a clock is 55 seconds 
slow, and at 6 in the evening it is 30 seconds slow : at what hour 
will it show true time ? 


64. Atrain leaves Calcutta at 7 A. M. for Goalundo, 153 miles 
distant, and travels at the rate of 20 miles an hour ; another train 
leaves Goalundo for Calcutta at 11-30 A.M. and travels at the rate 
ОО мин an hour ; when, and where, will the trains pass each 
other 


65. A cistern, 6 ft. long, 5 ft. wide and 4 ft. deep, contains 
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pulp for making paper. 14% оҒ the volume of the pulp be lost 
in the process of drying, how many sheets of paper, 16 in. by 
Io in., will be obtained, if 400 sheets in thickness go to an inch ? 


68. If7 men and 5 boys can reap 168 acres in 18 days, how 
many days will 15 men and 5 boys take to sreap 700 acres, one 
man being able to do three times as much work as a boy ? 


67. Find the value of 8 of a guinea + үү of 8з. 34. + тїр of £2 
155, ; and reduce the result to the fraction of a guinea and a half. 


68. Two pipes, А and 2, fill a cistern in 25 and 30 minutes 
respectively. Both pipes being opened, find when the first must 
be closed that the cistern may be just filled in 15 minutes. 


69. Ifi of a sheep be worth $ of a rupee, and $ of a sheep be 
worth үү of a cow, how much must be given for 106 cows ? 


70. The cubic content of an open cistern, 6 ft. long and 4 ft. 
broad, is 20 cu ft. ; what will be the cost of lining the inside of it 
at Is. per sq. ft. ? 


71. Two persons walking atthe rate of 3% and 4 miles per 
hour respectively, set off from the same place in opposite directions 
to walk round a park, and meet in 20 minutes. Find the length 
of the path round the park. 


72. Ifit takes 120 men bo supply, in 5 days’ work, a fortress 
with provisions for 5 months, when the garrison is 650 strong, how 
many will be required to supply it in 3 days for 4 months, after 
the garrison had been reduced by 130 теп? 


79. A bag contains a certain number of shillings, twice as 
many sixpenny pieces and 3 times as many fourpenny pieces ; the 
whole sum amounts to 2 guineas : find the number of each. 


74. А room, whose height is 9 ft., and length twice its breadth, 
takes 189 yards of paper, 2 ft. wide, for its four walls ; find its 
length. 


75. А can do a piece of work in 20 days ; А and В together 
can do it in 114 days. A works alone for 8 days, 4 and C together 
for 6 days, and В finishes it in 3 days. Find in what time Band C 
together could do it. 


76. One clock gains 8 min., and another loses 4 min, іп 24 
hours. They areat right at noon on Sunday. Determine the 
time indicated by each clock when the one appears to have gained 
I2 minutes on the other. 


77. Thejwhole time occupied by a train 110 yards long; travel- 
ling at the rate of 30 miles an hour, in crossing a bridge is 12 
seconds ; find the length of the bridge. 
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78. If afamily of9 persons spend R480 іп 8 months, how 
much will serve a family (living upon the same scale) of 24 persons 
for 16 months ? 


б im 1 Tee ЖИ EE байк ie 
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80. A room twice as long as itis Жэ is carpeted at 95. a 
sq. yd., and the walls are painted at 15. 64. a sq. yd., the respective 
costs being £44 25. and 43. 8s. Find the dimensions of the room. 


81. А cistern would be filled by а tap, А, in 34 hours, or emp- 
tied by a tap, 5, in 3 hours. The cistern being half full, 4 is 
turned on at 8 o'clock, and В at 15 min. 109; find when the 
cistern will again be half full. 

82. If2 guineas make 3 napoleons, and 15 rix-dollars make 4 
napoleons, and 6 ducats make 7 rix-dollars, how many ducats are 
there in £490? 

83. A person rows a distance of 3 miles down a stream in 40 
minutes, but without the aid ofthe stream it would have taken 
him an hour ; what is the rate of the stream per hour ? and how 
long would it take him to return against it ? 


84. A boat propelled by 6 oars which take 25 strokes per 
minute travels at the rate of 74 milesan hour ; find the rate of 
a boat propelled by 4 oars which take 32 strokes per minute ; the 
work done by each oar during one stroke in the latter case being 
a quarter as much again аз in the former case. 


fy £7. 65. 84. %-%0Ғ2- 


85. A wagon, loaded with 1246 equal packages, weighs 
26 tons I4 Cwt. ; if the wagon itself weighs twice as much as the 
packages, find the weight of each package. 

86. A did of a piece of work in 6 hours, В did $ of what 
remained in 2 hours and C finished it in half an hour. How 
long would they have been doing the whole if they had worked 
tegether ? 

87. А clock loses 5 minutes a day. It shows correct time at 
noon on a Monday. After how many days will it again show 
correct time on a Monday ? 


88. A privateer, running at the rate of 10 miles an hour, 
discovers a ship, 18 miles off, making way at the rate of 8 miles an 
hour ; how many miles can the ship run before she is overtaken ? 


89. If the wages of25 men amount to R766. тоа. 82. іп 16 


days, how many men must work 24 days to receive 1035, the 
daily wages of the latter being one-half those of the former ? 
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90. 55 gallons of a mixture of wine and water contain 
5 gallons more wine than water ; find the ratio of wine to water 
in the mixture. 








s- of 28 20ү,, 28 19 : 
91. Bring 1( Та, +22) 21 29 x35] cwt. to the frac 


tion of 4} tons. 


92. .4 can do half a piece of work in 3 hours, being twice as 
much as 2 сап do ; 4, P and С can together do the whole in 
2% hours ; in how many hours will C do a piece of work which 
8 can do in 9 hours ? 


93. How many seconds will a train, 184 feet in length, travel- 
ling at the rate of 21 miles an hour, take in passing another train, 
223 feet long, proceeding in the same direction at the rate of 
16 miles an hour? 


94. Асап give В 20 yards’ start in a mile race and can give 
C 40 yards’ start ; how much start can Z give C in a mile race? 


95. А piece of work must be finished in 36 days, and 15 men 
аге set to do it, working 9 hours a day ; but after 24 days it is 
found that only 2 of the work is done. If 3 additional men be 
then put on, how many hours a day will they all have to labour, in 
order to finish the work in time ? 


96. Two equal wine glasses are filled with mixtures of wine 
and water in the ratios of 2 of wine to 3 of water and 3 of wine 
to 4 of water ; when the contents are mixed in a tumbler, find the 
strength of the mixture. 


——À — 


97. Divide R47 between 4, 9 and C in such a manner that 
B may receive R2 more than 3 times, and C R3 more than 4 times 
the amount to be received by А. 


98. At what times between 2 and 3 are the hands of a clock 
54 minute: divisions apart ? 


99. Three boys agree to start together and run, until all come 
together again, round a circular court 15 yards іп circumference. 
One runs at the rate of 6, the second, 7, and the third, 8 miles 
an hour. In how many seconds will the race end ? 


100. Ina game of skill А can give В, and В can give С, Іо 
points out of a game of 5o ; how many should 4 give C? 


101. 1f7 cows and 20 sheep be worth £12, and 3 cows and 
16 sheep be worth Z7, find the price of a cow and of a sheep. 


102. Two equal wine glasses are respectively $ and } full of 
wine ; they are then filled up with water, and the contents mixed 
in a tumbler : find the ratio of wine to water in the tumbler. 
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108, Express "б of R17. За. --*$ of Дт, 145. 64. as the fraction 
of R170, a rupee being worth 2 shillings. 

104. А can do a piece of work in 8 days, which В can destory 
in 3. A has worked 6 days, during the last 2 of which B has been 
destroying ; how many days must 4 now work alone in order to 
complete his task ? 


105. Atrain 119 yd. long overtook a person walking along the 
line at the rate of 3 miles an hour, and passed him completely in 
9 seconds ; afterwards it overtook another person and passed him 
10:98 seconds. At what rate was this second person walking ? 


106. Inahundred yards! race A can give В four and C five 
yards’ start ; if В were to race С, giving him т yard in a hundred, 
which would win? 


107. If 6 men and 2 boys can reap 13acres in 2 days, and 7 
men and 5 boys can reap 33 acres in 4 days, how long wil] it take 
2 men and 2 boys to reap 10 acres ? 


108. Gold and silver are mixed together in a mass of 30 OZ., 
so that for every 6 parts of gold there are 4 parts of silver. How 
much gold must be added to the mass, so that for every 5 parts of 
gold there may be 3 parts of silver ? 


109. A publican bought то gallons of wine at 41.7.6 per 
gallon ; he mixed some water and filled quart bottles with 1: 
how much water must have been added, supposing that the cost 
price of the contents of each bottle was thereby reduced to 5х, 82. ? 


110. If 12 oxen be worth 29 sheep, 15 sheep worth 25 hogs; 
17 hogs worth 3 loads of wheat, and 8 loads of wheat worth 
13 loads of barley ; how many loads of barley must be given for 
340 oxen ? 

111. A and В are two spouts attached to a cistern. 4 can fill 
it in то min., and В can empty it in 15 min. If A and В be opened 
alternately for 1 minute each, in what time will the cistern be 
filled ? 

112. А race course is one mile long ; 4 and В run a race and 
A wins by 80 yards ; A and C run over the same course and A 
wins by 20 seconds ; Band C run and В wins by 5 seconds. In 
what time can 4 run a mile ? 


113. If I can walk a certain distance in 112 days when I rest 
5 hours each day, how long will it take me to walk twice as far, if 
1 walk twice as fast and rest twice as long each дау? 

114. А саѕК contains I2 gallons of a mixture of wine and 
water in the ratio of 3 to 1 ; how much of the mixture must be 
drawn off, and water substituted for the mixture in the cask to 
become half and half? i 
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115. A rectangular court is 50 yards long and 30 yards broad. 
It has paths joining the middle points of the opposite sides, of 
6 ft. in breatb, and also has within it a path of the same breadth 
running all round it. The remainder is covered with grass. If the 
cost of the pavement be 15, 84. per sq. ft. and of the grass 35. per 
эЧ. yd., find the whole cost of laying out the court. 


116. Tocomplete a piece of work, A would take twice as long 
as В and C together, and В 3 times as long as A and C together ; 
А, B, C together can do it in 12 days. In what time could each do 
it by himself ? 

117. A down-train usually travels at the rate of 30 miles an 
hour and meets an up-train 50 miles from the terminus, Оп one 
Occasion, on account of an accident, it only went at the rate of 20 
miles an hour and met the up-train 413 miles from the terminus. 
Find the speed of the up-train. 


118. А сап walk 5 miles an hour, arid the rates at which Л and 
В walk are in the ratio of 7 to 6 ; how many seconds! start must 
A give В that he may just beat him in a 3-mile race ? 


119. If 5 pumps, each having a length of stroke of 3 feet, 
working 15 hours a day for 5 days, empty the water out of a 
mine ; how many pumps with a length of stroke of 24 feet, 
working 1o hours a day for 12 days, will be required to empty the 
same mine ; the strokes of the former set of pumps being рег: 
formed four times as fast as the other ? 


120. 1f 7 horses and I2 cows cost as much as Io horses and 
6 cows, compare the prices of a horse and a cow. 


XL. DIVISION INTO PROPORTIONAL PARTS. 


222. To divide a given quantity into proportional farts is to 
divide it into parts which shall be proportional to certain given 
numbers. 


Example 1. Divide R873 among A, В, С, so that their shares 
may be in the proportion of 2, 3 and 4. 


If we divide R873 into 9 (е. 2+3+4) equal parts, then 4 will 
have 2, B will have 3 and C will have 4 of these parts. 


Hence Z's share = R?[2 x 2= R194. 
B's share = В ВТА x 3= R2901. 
C's share: RAZR х 4 == R388. 
Example 2. Divide £287 into parts proportional to 13, 2 and 3$. 
112131958 :2:12—9 138 1 32 —9 1 12 1 20. 
Now proceed as in the preceding example. 
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Example 3. А certain sum of money was divided between 4, 
В, Сіп the proportion of 5, 6 and 0; 4 received £45 ; what was 
the sum divided ? 


Since 5 +6 + 9:20, if the whole sum were divided into 20 equal 
parts, /?в share would contain 5 of these parts. Hence the value 
of one parte» £42 ; 2, the whole sum == Z4 x 20 == 4180. 


Example 4. Divide В5о among A, B,C so that B's share 
may be half as much again as A’s, and C's share $ of 4’s and B's 
together. 

B's share s 14 of A’s share ; 
A's share + B’s share = A's share + 1$ of A’s share 
» (14-13) of 475 share 25 of A’s share; 
C's зВаге ==$ of 24 ог A's share = $ of A’s share ; 
яв» A's share | B’s | Cser 14; § ; ete. 


Examples. Divide 52 into 3 parts such that $ of the first part 
=} of the second part =5 times the third part. 


$ of the 2nd parte of the 156 part, 
2. the 2nd part=4 of the Ist part. 
Again, 5 times the зга parte of the Ist part, 
the 3rd part == № of the Ist part. 
Ist part 5 2nd part ; 3rd part. 
== Ist part | 4 ofthe Ist part 2 py of the Ist part 
=I 91 ти ; ete. 


Example 6. R82 is given to 5 men, 8 women and Io boys, in 
such a way that a woman is to receive twice as much as a boy, and 
a man as much asa woman and a boy together; what do the 
women receive ? 


8 women receive as muchas 16 boys ; 
and 5 men receive as much аз 5 women and 5 boys, 
ог as 10 boys and 5 boys, 
or as I5 boys ; 
men’s share ; women’s ; boys!» 15 ; 16 ; то; etc. 


Example у. How many rupees, half-rupees and quarter-rupees, 
of which the numbers are proportional to 3, 4 and 5, are together 
worth R50? 
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Values of three groups of coins are M 7 
as 3 rupees ; 4 halfrupees ; 5 quarter-rupees, 
Or as 12 quarter-rupees ; 8 quarter-rupees ; 5 quarter-rupees, 
ога512:98: 5; 
the amount in rupees = R$ x 12— R24; 
the amount in half-rupees=R§ bx 8 = R16 ; 
and the amount in qr.-rupees- R $9x s- Rio. 
Therefore there are 24 rupees, 32 alb noces; and 40 qr.-rupees. 
Example & Divide Дісо between A, В, C, D, so that 
A's share | 25 =2 3, B's | Саад | 5,and C's | Ds=7 18. 


We find as in Ex. 4, Art. 216, that the shares of А, 8, C, Dare 
'proportional to 56, 84, 105 and 120 ; etc. 


EXAMPLES. 149. 


Divide Віз. тод. into parts proportional to І, 2, 3, 4. 
Divide £18. 9s. into parts proportional to 3, 23, 1, 4. 
Divide 26 tons in the proportion of 3'5, 2:25, 34, 314. 


4, Divide 5323 i into parts which shall have the same ratio to 
one another as 3, 2, $, $, ё. 


Б. Divide Z4. 175. 64. into two parts one of which is й of the 
other. 


6. A sum of money was divided into parts proportional to 35, 
4, 5'5 ; the smallest part was R30 ; what was the sum divided ? 


7. Asum of money was divided between 4, В, C, in proportion 
to their ages which were Io, I2, I3 years respectively ; A’s share 
was £55 ; find the other shares. 


8. Gunpowder is composed of saltpetre, sulpaur and charcoal, 
in parts proportional to 75, Io and 15; how many pounds of 
charcoal are there in 6 cwt. of gunpowder ? 


9. How much of the above gunpowder can be made with 25 lb. 
of sulphur? 


10. In a certain battle an army lost 4 men wounded and 
2 killed out of every 25, and it mustered 38,000 men unhurt ; what 
was the number of men in the army at first? 


11. Divide R9o between three persons, so that for every rupee 
given to the first, the second may get I2 annas and the third may 
.get 8 annas. 

12. Divide R36 between А, B and C, so that A gets $ of B's 
share, and C gets 4 of A’s share. 


Spr 
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13. Divide R360 among A, В, С, зо that A may get 3 times 
as much as В, and В and C together $ as much as 4. 

14. Divide R32 between 4, В, C, so that А may receive 3 times 
as much as B, and С $ of what A and В together receive. 

15. Divide £14 between A and В, so that $ of A’s money may 
be equal to 4 ої A’s. 

16. Divide 30 into 3 parts such that of the first рагі = of 
the second ==  } of the third. 

17. 21 is divided between 4, В, С; A’s share is $ of 275; 
it is also 2 of Z's and C's together ; find each one's share. 

18. Divide т. 135. 434. between 4, В, C, D, so that A’s share 
may be фу of D's, C's share эф of A's, and 2’5 share the sum of 
418 and C's. 

18. Divide Z3. 6s. between 5 men, 7 women and ro boys, so 
that each woman may have 4 of each man’s share, and each boy 3 
of each woman's share, 

20. Віго із to be divided among то men, 16 women and 20 
children ; if each man's share is to be equal to the shares of 2 
women and the 16 women are to have twice as much as the 20 
children, how much will each woman receive ? 


21. A number of men, women and children are in the propor- 
tion of 3, 4, 5; divide £3. 55. 34 among them, so that the shares 
of a man, a woman and a child may be proportional to 4, 5, 1. 


22. Divide £39 among А, В, C, so that A’s share ; 855 share 
«3 . 2, B’s share : C's share-4 23. 

28. Acertain kind of brass is composed of copper, zinc, lead 
and tin ; the ratio of copper to zinc is I ; 2, of zinc to lead 3: 5 
and of lead to tin У ; 8 ; find the quantity of zinc in t cwt. of the 
brass. 


24. Four towns are to provide according to their population 
a contingent of 140 men. The populations of the towns are 1058, 
1587, 2116 and 2645 respectively ; find the number of men to be 
provided by each town. 

25. 700coins consist of rupees, half-rupees and quarter-rupees ; 
the values of the rupees, the halfrupees and the quarter-rupees 
are as 2 1 3. 5; find the number of the rupees. 

26. How many rupees, eight-anna pieces and four-anna 
pieces, of which the numbers are proportional to 28, 3 and 4, are 
together worth Ќо? 

27. If 2 men do as much work аз 5 women, and 6 women as. 
much as 10 children, divide a week's wages of R38 among 8 meo, 
9 women and 15 children. 
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5 months Z trebles his capital. The years profits amount to 
R1200 ; how ought this to be divided ? 


11. 4 and В start a business with capitals as 5 ; 7. They 
withdraw respectively 4 and 1 of their capitals at the end of 
4 months. At the end of the year a profit of £226 is divided ; 
find A’s share. 


12. A and В entered into partnership with £700 and £600 
respectively. After 3 months 44 withdrew $ of his stack but after 
3 months more he put back 3 of what he had withdrawn. The 
profits at the end of the year are £726 : how much of this should 
A receive ? 


13. A and В start a business, A puts in double of what 2 
puts. A withdraws 4 of his stock at the end of 3 months but at 
the end of 7 months puts back $ of what he has taken out, when 
5 takes out 1 of his stock. 4 receives R300 profits at the end of 
the year ; what does В receive ? 


14. A and В hire a meadow for 6 months. A puts in 21 cows 
for 4 months | how many can В put in for the remaining 2 months, 
if he pays $ of what А pays? 


XLII. ALLIGATION. 


225. The following are examples of Alligation or the mixing 
of things of the same kind but of different qualities. 


Example т. How must a grocer mix teas at 25. 64. a lb. and 
35. 94. a lb. so that the mixture may be worth 3s a lb. ? 


When the mixture is made and sold at 3s. а lb., each lb. of the 
cheaper tea in it brings a gain of 6d., and each lb. of the dearer 
tea brings a loss of 94. Therefore 9 lb. of the cheaper tea brings а. 
gain of 544, and 6 lb. of the dearer brings a loss of 544. Hence, 
in order that there may be neither any gain nor any loss, for every 
9 lb. of the cheaper tea we must take 6 lb. of the dearer ; therefore 
the proportion is 9 parts to 6, that is, the teas must be mixed in the 
inverse ratio of the differences of the two prices and the mean price, 


Example 2. In what proportion should teas at 25. 64., 35., 45.34. 
and 4% 94., а lb. be mixed to make a mixture worth 4s. a lb. ? 


The first two prices are under, and the last two above, the mean 
price. We take equal quantities of the teas at the first two prices, 
and the mixture is worth 25. 94. a lb. ; we also take equal quantities 
of the teas at the last two prices, and the mixture is worth 45. 64; 
alb Now we mix these two mixtures as in Ær. I, and we find 
that these must be taken in the proportion of 6 to 15 or 2 to 5, 
Consequently the teas are mixed in the proportion of І, 1,% $, 
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Note. Instead of taking equal quantities we might take the 
teas in any proportion to make the first two mixtures ; and conse- 
quently an example of this kind (in which the number of ingredi- 
ents is more than two) may have an unlimited number of solutions. 


Example 3. |n what ratio must a grocer mix sugar at ба. per 
seer with sugar at 4a. per seer so that by selling the mixture at 64. 
39. per seer he may gain $ of his outlay ? 


I$ of the cost price of a seer of the mixtures ба. 36. ; .'. cost 
price of a seer of the mixture = са. 55. —- 11 =» 4a. 6f. Now proceed- 
ing as in Ex. І, we find that sugar at ба. рет seer must be mixed 
with sugar at 4a. per seer in the ratio of (да. 62.- да.) to (ба. — да. 
бр.) Ге.) of 1 to 3. 


EXAMPLES. 143. 


1, How must sugar at 4a. per seer be mixed with sugar at ба, 
per seer to make a mixture worth да. 3%. per seer? 


2. 1п what ratio must tea worth 25. 7d. per lb. be mixed with 
tea worth 35. 84. per lb. to make a mixture worth 35. per lb. ? 


8. Tea at 25. 64. per lb. ıs mixed with tea at 45. 24. per lb., 
and the mixture 15 sold for 35. 54, a lb. ; how were they mixed ? 


4. In what ratio must a grocer mix coffee at 3з. per lb. with 
chicory at 74. so that by selling the mixture at 25. per lb. he may 
gain yy of his outlay ? 

5. A grocer buys black tea at 25. 64. per lb. and green tea at 
35. 9d. per lb.; how must he mix them so that by selling the 
mixture at 3s. per lb. he may gain ¢ of his outlay ? 


6. In what proportion should water and wine at 125, ба. а 
gallon be mixed to reduce the price to 105. a gallon? 


7. Currants at са. per lb. are mixed with currants at 94 рег 
№. to make a mixture of 17 lb. worth 74. per lb. ; how many 
pounds of each are taken ? 


8. А person bought бо md. of rice of two different sorts for 
R153. 12а. The better sort cost R3 per md. and the worse R2. да. 
рег md. How many maunds were there of each sort ? 


9. Aliquid Р is 19 times as heavy as water, and water is 1% 
times as heavy as another liquid Q ; how much of the liquid Р 
must be added to 7 gallons of the liquid О so that the mixture may 
weigh as much as an equal volume of water ? 


10. A mass of gold and silver weighing 9 lb. is worth £318. 
135. Ód. ; if the proportions of gold and silver іп it were inter- 
changed, it would be worth (120. 105. 64. ; supposing that the 
price of усі is £3. 175. 1034. per oz., find the proportion of gold 
and silver iu the mass, and the price of silver per oz. 
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11. A merchant has wines worth 75, Q$., 115. and 155. a gallon 
respectively : how must he mix them to obtain a mixture worth 
10s. a gallon, using equal parts of the first two kinds, and also 
equal parts of the last two kinds ? 

12. In what proportion must a grocer mix teas at 2s. 64., 3з. 
and 45. 64. per lb. to make a mixture worth 45, per lb., using equal 
parts of the first two kinds ? 

18. A man has whisky worth 225, a gallon, and another lot 
worth 18s. a gallon ; equal quantities of these are mixed with 
water to obtain a mixture of со gallons worth 16s. а gallon ; find 
how much water the mixture contains. 

14. A grocer buys teas at 25. 6d., 35. and 3s. 94. per Ib. res- 
pectively : how must he mix them so as to obtain a mixture 
worth 3s. 34. рег lb., using the first two kinds in the proportion 
of 2 to 3? 

15. A grocer wishes to mix teas at 25., 35, 35. ба. and 45. per 
Ib. respectively ; how must he mix them (using the first two kinds 
in the proportion of 2 ; 3, and the last two in the proportion of 
3 . 4) so that by selling the mixture at 35, 44. per lb. gg of the 
receipts may be clear profit ? 


XLIII. . AVERAGE VALUE. 


226. The averageor mean value of any number of quanti- 
ties of the same kind is their sum divided by the number of them. 


Example. Find the average age of four boys who are то, 11, 
13 and 14 years old respectively. 
Average age = 201118414 years e I2 years. 


EXAMPLES. 143. 


Find the average of the numbers, 
1. 1,2, 3,4,5. 2. 8, 10, I3, 15, 17, 20. 
3. 33, 72, 81,95, 10. 4. 13, 76, 8:9, 371, 8. 


5. Find the average age of five boys who are I5, 13, 11, 9 and 
8 years old respectively. 

6. What was the average daily expenditure of a man іп 1880, 
who spent 8765.10. 9ш the first half-year and R881.5.3 in 
the last ? 

7. The population of a town was 28750 in 1870 and 30000 in 
1880 ; find the average annual increase between the two dates. 

8. Of 20 men 12 gain £3. 75. each and 8 men gain Z2. 8s. 
each ; what is the average gain per man ? 
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9. Five men weighed respectively 8 st. 8 lb., 9 st. 4 lb., то St., 
10 st, 10 lb. and 11 st. 6 lb.; what is the average weight per тап? 

10. If 20 chairs are bought at Rs each, and 15 at R4. 8a. each, 
and 15 more at Ёд each, what is the average price of a chair ? 

ll. A train travels 1 mile in the first Io min., 14 miles іп the 
next 10 тіп, 2 miles in the next, 14 miles in the next, and г mile 
in the next : what is the average speed of the train per hour ? 

12. The average weight of 6 men is 10 $; two of them 
weigh 9 st. 7 lb. each ; find the average weight of the others. 

13. The average age of 8 men, 7 women and І boy 1$ 45 years, 
that of the 8 men being 48 years and of the 7 women being 46; 
determine the age of the boy. 

14. The average age of 5 children is 7 years, which is increas- 
ed by 6 years when the age of the father is included ; find the age 
of the father. 

15. The average weight of 7 men is diminished by 3 lb. when 
one of them who weighs 10 stones is replaced by a fresh man; 
find the weight of the new man. 

16. The average age ої а class of 20 boys 1$ 12 years ; what 
will be the average age if 5 new boys receive admission in the 
class, whose average age is 7 ycars ? 

17. If the chairs in Question то, are sold so as to gain 1 of the 
cost price, what is the average selling price of a chair ? 

18. The average price of a chair, a table and a cot is R19 ; 
the aveiage price of the table, the cot and a book-shelf is R22 ; 
if the price of the book-shelf be R16, find the price of the chair. 

18. The average temperature for Monday, Tuesday, Wednes- 
day and Thursday 1s бо"; the average for Tuesday, Wednesday, 
Thursday and Friday ts 63° ; if the ratio of the temperatures for 
Monday and Friday be 21 ; 25, find these tempe: atures, 


XLIV. PERCENTAGE. 


227. Theterm per centum or per cent. means /97 a 
Aundrea. 

Suppose that a trader who has a capital of R4000 gains R200 ; 
he gains Rs for every hundred of his capital. This ts expressed 
by saying that zke trader's gain is 5 Der cent. 


Note. The symbol % or the letters 2. с. are used as an abbre- 
viation for the words fer cent. 


Example 1. What fraction of a number does 5 p. c. of it denote? 
5 p. с. of a number = үф of the number ду of the number. 
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Example 2. How much is 6$ p. c. of R 320? 
63 


І 
The percentage о ої 5320 = = of R320 = R20. 


EXAMPLES. 144. 


What fractions are denoted by the following rates per cent. ? 

1. 12%. 2. 33%. 3. $. 4. 8. 5. 125. 
Find the value of 

6. 5p.c.of R700. 7. 7b p. с. of Z140. 8. ўр. с. ої £20. 
9. 35% of 3480 men. 10, 17 ofa за. ft. 11. 85% of бо сул. 


12. A man's income is R3000 a year ; if he spends 6} p. c. of 
it each month, how much does he save in a year ? 


13. Five per cent. of the total population of a town are 
Englishmen ; the rest are Hindus ; if the population of the town 
be 37820, what is the number of Hindus ? 


14. A man’s income in 1871 was £500; in 1872 it was im 
creased by 20 p. c. ; what was his income in 1872 ? 


15. Find the difference between $ of R70 and 3 p. c. of R7o. 


16. A testator bequeathed by will 8 of his estate” ‘to his son, 
60 p. c. of the remainder to his daughter, and the remainder to his 
widow : the son got 775 more than the daughter. How much did 
the widow receive ? 


Example 5. 12 vate per cent. does the fraction 8 denote ? 
„3хтоо A. ae 37%. 

8x100 100 1007 

rate per cent. == 373. 


Example 4. What per cent. of R40 is R3? 


3 300 . M 75. 


The fractione Охо” ico їсс” 


°. rate per cent.«&74. 


EXAMPLES. 145. 
What rates per cent. do the following fractions denote ? 


1. $ 2. $. 8. в 4. 3. 5. $. 

в. d, 7. 4 8. {$. 9. 1 10. £j. 

What per cent. of 

11. R26is R13? 12, R4ois R8? 13. 43161257 
C. A. 16 


The fraction, 3 в" 
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14. 125153? 15. iis 7? 18. ‘bis 3? 

17. Of3420men in a town, 420 died ; what per cent. survived ? 

18. Out of a debt of R2500, R1900 is paid ; what per cent. of 
the debt still remains unpaid ? 

19. The number of boys in a school in January was 320 ; 10 
February it increased to 360. Find the increase per cent. 


20. A mass of gunpowder is made with 2 Ib. 54 oz. of nitre, 
$ oz. of sulphur and 74 oz. of charcoal; find the percentage 
composition of the powder. 


21. Standard gold contains 11 parts pure gold out of 12; 
what per cent. is dross ? 


Example 5. Of what sum of money is R30, 5 p. c. ? 
5 p. с. of the sum = R30, 
or тбб  ofthesum-HR5o ; 

у the sum = R30 x 190 = Ңбоо. 


EXAMPLES. 140. 


Of what number is 

1. 22, Io p. c. ? 2. 57,43р.с.? 3. 30,120 р. с. ? 

4. 81, {р. с.? 5. 2%, 2} р. с. ? 6. 3%, ‘27 р. с. ? 

7. «А man spends R3250 a year, which is 664p. с. of his 
yearly income ; find his income. 

8. A man spends бо р. c. of his income and saves R2200 ; 
what is his income ? 

9. The population of a town increased 7 p. c. from 1880 to 
1883, and its population in the latter year was 13910; what was 
its population in 1880 ? 


10. If atax of ro p. c. on the income of a man yields R300, 
how much will an income-tax of 5 pies in the R produce ? 


MISCELLANEOUS EXAMPLES. 147. 


1. The price of a bottle of red ink is 20 p. c. more than that 
of a bottle of black ink. If a bottle of red ink costs 12 annas, 
how much will a bottle of black ink cost ? 

2. А trader іа his first year gains 8 p. c. of his capital, but in 
the second year loses 10 p. c. of what he had at the end of the 
first year, and his capital is R224 less than at first; find his 
original capital. 
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3. A trader's capital increased Io p. c. every year ; at the end 
ої 3 years it was R6050 ; what was his capital at first ? 


4. Іпа mixed school 25 per cent. of the scholars are infants 
under 7, and the number of girls above 7 is $ of the bgys above 7, 
апа amounts to 36 ; find the number of children in the school. 


5. А man spends 5 p. c. of his income in insuring life, and this 
part is exempted from income-tax ; his income-tax which is laid at 
4 pies in the rupee, amounts to R30. ба. ; find his gross income. 


6. Three casks contain equal quantities of wine ; a mixture is 
formed by taking 25 p. c. of the first cask, 35 p. c. of the second and 
45 p. с. of the third ; what per cent. of the whole quantity is taken ? 


7. Two mixed schools have go and 120 children respectively ; 
in the first бо р. c. and in the second бо p. c. of the children are 
boys ; what per cent. of the children in the two schools are boys? 


8. Inatown the numbers of male and female inhabitants are 
3450 and 3020 respectively ; the decrease in the former is IO p. c. 
while the increase in the latter is 5 p. c. Find the increase or 
decrease per cent. of the total population. 


9. Ina mixture of coffee and chicory the coffee is 40 per cent.; 
to оо lb. of the mixture a quantity of chicory is added, and then 
the coffee is 364 p. c. How many pounds of chicory are added? 


10. If A’s income be Io рег cent. more than Z's, how much 
per cent. is 275 income less than 4°? 


11. А sells his goods то per cent. cheaper than В, and то per 
cent. dearer than С; how much percent. are C's rates lower 
than A's? 


12. The price of sugar being raised 10 p. c. by how much 
‘per cent. must a man reduce his consumption of that article so as 
not to increase his expenditure ? 


XLV. COMMISSION, BROKERAGE, PREMIUM. 


228. Commission is the sum of money paid to an agent 
for buying or selling goods or property of any kind. It is usually 
a percentage upon the value of goods bought or sold. 


The agent is sometimes called a broker, especially when he 
buys or sells Government Promissory Notes, Shares of Companies, 
еїс., and the commission, brokerage. 


Premium is the sum of money paid to an Jnsuxance Company 
which, in consideration thereof, undertakes to make good а loss 
incurred through fire or shipwreck, orto paya certain sum of 
money after a man's death to his relatives. The instrument 
containing the contract is called the Policy of Insurance; 
and the stamp duty on the policy is called the Policy duty. 
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Premium is usually a percentage upon the sum of money which 
the insurer or his relatives are to receive. 


Commission, Brokerage and Premium are therefore names 
given to а percentage In particular cases. 


Examfle 1. An agent buys goods worth R750, and receives 
а commission of 24 per cent. ; how much does he рес? 


Commissione 25 of R7;o- R73 - R18, 124. 
100 4 


Example 2. А cargo, valued at £760, is to be insured at 5 p. c. 
premium ; what sum must be insured that, in case of loss, the 
value of cargo and the premium paid may be recovered ? 


If every £95 (4100— £5) be insured for £100, then in case of 
loss both the value of goods and premium paid will be recovered. 


Now since £95 must be insured for £100, 
Жї 00998998004409089Ө98008943090 2228, 
£760 000294000000»5000000000909 4199520, 
or £800. Ans. 


EXAMPLES. 148. 


1, A broker purchases goods worth B5000; what is his com- 
mission at 3$ per cent. ? 


2. What is the cost of insuring cargo valued at £7000, the 
premium being 33 per cent. ? 


3. А commission agent sells 720 bales of jute at R7 per bale ; 
what commission does he receive at 1% per cent. ? 


4. Ап agent buys a house for R6750, and receives commission 
at R3. 12а. per cent. ; what has his employer to pay altogether ? 


5. A broker received $ p. c. for buying Government Promis- 
sory Notes. His brokerage amounted to R35; what was the value 
of the Promissory Notes bought ? 


6. A ship is insured for § of its value at 1$ p. c., and the 
premium is £20 ; what is the ship worth? 


7. The premium on a policy of insurance at 4 р. c. is 8120: 
find the amount of the policy. 


8. How much must be paidto insure a cargo worth £5720, 


the premium being 255, policy duty 15, 64, and brokerage 9s., 
per £100 respectively ? 


9. For what sum must a merchant insure a cargo worth R9760 
at 21 p. c. so that in case of loss both the cargo and premium may 
be recovered ? 
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10. Goods worth £7740 are insured at 3} per cent., so that 
in case of loss both the value of goods and premium тау be 
recovered ; find the amount of premium paid. 


ll. Cargo worth £5000 is to be insured, so that in case of loss 
its value and all the expenses connected with its insurance may be 
recovered. The premium is 24 per cent., policy duty $38 per cent. 
and brokerage 2 per cent ; for what sum must the cargo be insured 
and what is the amount of the whole expense paid on insurance ? 


XLVI. PROFIT AND LOSS. 


229. Under this head we estimate a profit or a loss, not abso- 
lutely, but in relation to the cost price, that 15, as so much рег 
cent. on the cost price. 


Ехатфіє 1. И chairs are bought at R5 each, and sold at 
R5. да. each, what is the gain per cent.? 


The gain is да. on R5 or 80a. ; and we have to find what per 
cent. of 80a. is да. 
jon 40:009. И 
Now, the fraction оо 7 71 
the gain is 112 per cent. 


Example 2. A horse is bought for R8o, and is sold at a profit 
of 25 p. c. ; what does the profit amount to, and for how much is 
the horse sold ? 


Profit -25 p. c. of: R80 — 13р; of R80 = R20. 
2. The horse is sold for R80+ R20, or Втоо. 
Example 3. Some goods are bought бог R9o ; for how much 
must they be sold so as to gain 10 per cent. ? 
, The selling prices 110 р. c. of cost price 
2:159 of R9o-- R99. 


Evamfié 4. By selling sugar at R12 per md. I gain 20 p. c. $ 
at what price per md. did I buy it ? 


120 p. C. of the cost price=selling price, 
or 188 of the cost ргісе= 12 ; 
21 the cost price = R12 х 138 = Вто. 
Example 5. If то p. c. be lost by selling an article for R72, for 
how much should it have been sold so as to gain 5 per cent. ? 
до р. c. of the cost price = R72, 
за 15 -454445444414445453144133:5:581912: 


.. 105 ады ақы МОД: Ans. 
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Example 6. By selling a house for £69 there is а loss of 8 p. C.; 
what would be the loss or gain per cent, by selling it for £78 ? 


£69 =92 р. с. of the cost price, 
24 £I == 33 ee000000900009€ e*26094009,000 , 


S^ £78 = 9218 Soenecocsesvese 09000909808000600) 


== 104 Әееегегееееееоеедевеееееевее%46евев 


2. There would be a gain of 4 per cent. 


EXAMPLES. 149. 


1. I sell for R20 that for which I gave R16 ; what is my gain 
per cent. ? 


2. At what rate per cent. is the loss on selling for 11.9.87 
what cost 415.6. 3? 


1 
3. I sell 20 articles for the same money as I paid for 25; 
what do I gain per cent. оп my outlay ? ha lor ; FUCO 
4. Ifthe selling price of 2 of a number of toys be equal to the 
cost price of the whole, find the profit per cent. Ya pit = 


5. 70 gallons of wine are bought for £50, and'$ gallons are 
lost by leakage ; the remainder is sold at 15. 1034. a pint ; find 
the gain or loss per cent. on the outlay. 


0. Certain articles are bought at £12. 155. for 100, and are sold 
at 2$ guineas for a dozen ; find the gain or loss per cent. 


7. А person by selling 48 yards of cloth gained the cost of 16 
yards ; find the gain per cent. үе, Sli 


8. 320 maunds of rice were bought at's per maund, and sold 
at a loss of 5 p. c. ; find the total loss and the selling price per seer. 


9. A merchant buys certain goods at Z6.19. 3 per cwt. and 
pays 155. per ton for expenses ; at what price per lb. must he sell 
them so as to gain 15 p c. on his total outlay ? 


10. If oranges are bought at the rate of 15 for a rupee, how 
many must be sold for a rupee so as to gain 25 p. с. ? 


11. Тһе cost price of a book is 75. 6d. ; if the expenses of sale 
be 5 p.c. upon this, and the profit 20 p. c, what would be the 
retail price ? 


12. 24 gallons of ale are bought at 25, a gallon and 30 gallons 
of porter at 15. a gallon, and they are mixed together. IfI 
gallons of the mixture be lost by leakage, and 20 gallons sold a 
25. 3d. a gallon, at what price per gallon must the remainder be 
sold to gain 20 p. c. on the whole outlay ? 


13. A man having bought a quantity of tea for R75, sells $ of 
it at a loss of 4 p. c. ; by what rate per cent. must he raise that 
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selling price, in order that by selling the rest at tbe increased price 
he may gain 4 p. c. on his outlay ? 


14. I bought note paper at tbe rate of 8 annas for 5 quires, and 
sold it so as to gain as much on the cost of 32 quires as 8 quires 
were sold for ; at what price did I sell the paper per quire? 


15. A horse is sold for R440, at a loss of 12 p. c. ; how much 
did it cost ? 


16. A quantity of sugar is sold at ба. 90. per seer ; the gain 
is 124 p. c. and the total gain is Ris. What is the quantity of 
sugar sold ? 


17. If oranges are sold at the rate of 11 for the rupee, and 
the gain is 8$ p. c., at what rate were they purchased ? 


18. A bankrupts stock was sold for R5205 at a loss of 17 per 
cent. on the cost price ; had the stock been sold in the ordinary 
course of trade it would have realized a profit of 20 per cent. 
How much was it sold under the trade price? 


19. A horse was sold for R240 at a loss of 54 p. c.; for what 
should it have been sold to gain 26 p. c, ? 


20 Ву selling tea at 35. per lb. a grocer gains only 5 р. с. ; 
by how much must he raise the price so as to gain 15 р. c. ? 


21. Ifby selling 7 mangoes for Rr. 2.4% there bea profit 
of 168 per cent., at what price per dozen must they be sold to gain 
20 per cent. ? 

22. If aman lose др. c. by selling oranges at the rate of 12a 
rupee, how many a rupee must he sell them so as to gain 44 p. с.? 

23. If by selling goods for R141 there be a loss of бр. c., 
what will be the loss or gain per cent. by selling them for R159? 

24. Goods were sold for R37. 8a. with a gain of 12$ p. c. ; 
what would have been gained or lost by selling them for R33. 8a. ? 

25. Tea which cost R60 per md. is retailed at R2. 8a. per seer, 
and there is a waste of Io p.c. ; what is the rate of profit per cent. ? 

28. Sulphuric acid worth 34. per lb. absorbs moisture and 
becomes 25 p. c. heavier ; what is it then worth per lb. ? 

27. A merchant sells tea to a tradesman at a profit of 40 p. c., 
but the latter becoming bankrupt pays only 125. in the £; how 
much per cent. does the merchant gain or lose on his outlay ? 

28. A tradesman's prices are 30 p. с. above the cost price ; if he 
allows his customers 10 p. c. on his bill, what profit does he make ? 

29. How much per cent. must a tradesman add on to the cost 
price of his goods, that he may make 20 p. c. profit after allowing 
his customers a reduction of 5 p. c. on his bill ? 


30. The price of flour being raised 20 per cent., by how much 
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per cent. must a man reduce his consumption of that article so as 
not to increase his expenditure ? 


81. An article when sold at a gain of 5 p. c. yields R15 more 
than when sold at a loss of 5 p. c. ; what was its prime cost ? 


32. А man sells an article at a loss of 10 p.c. ; if he had 
received R5 more, he would have gained 124 p. с. What did the 
article cost him ? 


33. A piece of cloth is sold for R4o. 104. at а profit of 30 p. c. 
If it had been sold at Rt. 12a. per yard, the profit would have 
been R12. 8a. ; how many yards are there in the piece ? 


84. A man embarks his capital in. three successive ventures. 
[n the first he clears 80 p. c., and in each of the others he loses 
15 p. c. ; what per cent. does he gain or lose on his original outlay ? 


85. A boy buys a number of apples at 6 for 4a. and a third of 
the number at 4 for 2a. : at what rate must he sell them to gain 
20 p. c. on his outlay ? Supposing his total profit to be R4, how 
many did he buy ? 


36. How must a grocer mix teas at 35. a lb. and 35. 6d. a 1Ь.. 
so that by selling the mixture at 35. 87. a lb. he may gain 10 p. c. ? 


87. 1 must sell my stock of sugar at 34. 62. per lb. to gain 
333 per cent. ; by mixing it with an inferior sugar in the propor- 
tion of 4to 1 I gain 33$ p.c. by selling at RI. да. 62. for 74 Ib. 
Find the cost of the inferior sugar per Ib. 


88, А grocer proposes to sell his tea at то per cent. profit, 
but adulterates it by adding $ of its weight of an inferior tea 
which cost him # of the price of the better; what profit per cent. 
does he make? Also in what proportion must he mix the two 
kinds so as to gain 20 per cent.? 

89. A merchant buys 1575 cubits of cloth. He sells 4 of it 
at a gain of 6 p. c, kata gain of 8 p. c., $ at a gain of 12 р. c. 
and the rest at а loss of 3 p. с. If he had sold the whole at a 
gain of 5 p. c. he would have received R120. 120. more than he 
did. What was the prime cost of a yard ? 

40. How must wine at 20s. a gallon and brandy at 45s. a 
gallon be mixed, so that by selling the mixture at 35s. a gallon 
there may be a gain of 15 p. c, on the price of the wine and 20 p. c. 
on the price of the brandy ? 

41. A mixture ot two kinds of wine, at 20s. and 25s. a gallon, 
{$ sold at a gain of io p. с. If the two kinds had been sold 
separately at a gain of 15 p. c. and 8 p. c. respectively, the total 
profit would have been the same. In what proportion were the 
two kinds of wine mixed together ? 

42. Atradesman by means of false balance, defrauds to the 
extent of 10 p. c. in buying goods, and also defrauds in selling. 
What per cent. does he gain on his outlay by his dishonesty ? 
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43. A man sells a house, at a loss, for R4oo ; had he sold it 
for R$5oo his gain would have been $ of his former loss ; find the 
Cost price of the house. 


44. A merchant has goods worth £300; he sells one-third 
of them so as to lose то р. с. By how much per cent. should he 
raise that selling price in order to gain Io p. c. on the whole ? 


XLVII. SIMPLE INTEREST. 


930. Interest is money paid for the use of money lent. The 
money lent is called the Principal. The Amountis the sum of 
the principal and interest at the end of any time. The rate of 
interest is the money paid for the use of a certain sum for a 
certain time. Thus, if I borrow а sum of money on the condition 
that for the use of every rupee in the loan for a month I shall pay 
an interest of $ anna, I am said to borrow a/ the rate of 4 anna рег 
rupee per month. Again,if I borrow on the condition that for the 
use of every R1oo in the loan for one year | shall pay an interest 
of R5, 1 am said to borrow ад the rate of 5 per cent, per annum. 


Note. Per annum means for a year. 
931. When interest is calculated simply on the original prin- 
«ара! it is called Simple Interest. 


Note. 1. The term interest is generally used in the sense of 
simple interest. 


Example 1. Find the simple interest on R24 for 5 months at 
4, anna per rupee рег month. 


Interest on ВІ for І month =$а.=БВу; 


222 хөөөөөөөөөөөөө E24 for І month = Rely Х 24, 
Г. 824 for 5 months = Ю{үхз24Х5 
= R3. 12a. 


Hence, to find the interest we multiply the principal Бу pans 
бу yy, that is, we multiply it by gj. Тһе work in practice should 
stand thus : 

R. 

24 


_5 
32) 120 (R3. 12а. Ans. 
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EXAMPLES. 150. 


Find the simple interest on 

R58 for 4 months at 62. per rupee per month. 

R76 for g months at 2 pice per rupee per month. 
R240 for 1 year at 32. per rupee per month. 

R375 for 15 months at 2 anna per rupee per month. 
R29 for 3 years 3 months at 22. рег rupee per month. 
R720 for 18 months at АЙ. per rupee per month. 


Example 2. Find the simple interest on R728 for 5 years at 
4 per cent. per annum. 
Interest on Rioo for І year «Ва, 
€ ... Ві forryear -—Riüy 
2. eee 19728 for I year 5 RI $85f, 


4S0 eene E728 for 5 years -«Б,128х4х4 
= R145. да. 712. 


© RON! 


Hence we deduce the following rule : 


Multiply the principal by the rate per cent. and by the number 
of years, and divide the product by тоо. 


The work should stand thus : Б. 





We divide R14560 Бу тоо by 728 
cutting off the two figures on. the 2-4 
right ; thus the quotient is 814$ 29I2 
and R6o i is the remainder ; this 5 
remainder is equal to 960a. ; this 100 ) R145 2 
divided by 100 gives 9а. as quo- Ч 
tient and бод. as remainder ; 255 
this remainder is equal to 7200. ; 12 
this divided by 100 gives 7722. рл n 
шан .. Interest = 8145. да. 7 22. 

= R145. да. 715. 


Note 2. The amount may beobtained by adding the interest: 
to the principal. Thus the amount in the above example 
= R728 + R145. да. 732. 
= R873. да. 716. 
If the amount only is wanted we may also proceed thus : 
Interest on Rioo for 5 years 4 p. c. = R20. 
The amount of Rioo in 5 уеагѕ = R120, 


e*0»60900000*2000002€0 Вт хөөнө = RÈR, 
896906409048609089000000 R728 eite = RI? 15329 
= R873. да. 717. 


SIMPLE INTEREST 2%1. 


EXAMPLES. 151. 


М. B. The rate per cent. is understood to be er annum unless 
*therwise stated. 


Find the simple interest on 


1. R2oofor 3yr.at4p.c. 2. £300 for 4 уг. ай 5 p. с. 

8. R75oífor 7 yr. абр. с. 4. 4128 for 15 уг. at 3 p. с. 

Б. R450 for п yr. at 4$ p. c. 6. £800 for 38 yr. at 4 p. c. 
Find the simple interest and the amount of 

7. Rags. да. for 23 yr. at 3%. 8. £325. бт. юг 4 yr. at 24%. 


9. R225. 11а. 95. for 4 years at I per cent. per month, 
Find the amount only of 
10. R250for2 yr. at 7 p. с. 11. £304 for 5 yr. at 4$ p. c. 
12. R335 for 34 years at 2 per cent. per month. 
18. £720. 85. ба. for 2} years at 24 per cent. 
14. £329 95. 434. for 7$ years at 3} per cent. 
15. £220 for 7 months at 42 per cent. 


Note. 3. When the rate per cent. and the number of years 
(or either of them) are fractional numbers, it is convenient first 
to multiply these two, and then multiply the principal by the 
product. 


Example 3. Find the simple interest on R345. 10a. 32. for- 
2 years 6 months at 54 per cent. 


Now, 2 years б months =24 years ; 
and 25x 51-42 x 2А-4851Х3, 





R. a $. 
345 . 10 . 3 
= ымды Э 
1728 . 3 . 3 
EO Sie әз 
12007 . 6 . 9 
RETURN: 
8 ) 36292 . 4 . 3 
RAS 36 . 8. 68 See Example 2. 
I 
а. 5.84 The interest» R45. 5а. 1011486. 
I2 e R45. 5а. 10А 


p. 10148 
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EXAMPLES. 152. 


N. B. When the time is given іп months and days, 12 months are 
reckoned to the year, and 30 days to the month. 

Find the simple interest on 

1. R375 Юг 3$ years at 24 per cent. 

2. £450 for 64 years at 3$ per cent. 

3. £875 (ог 3 years 4 months 15 days at 5% per cent. 

Find, to the nearest pie, the simple interest on 

4. R3c9. тоа. 39. for 5 months Іо days at 4} per cent. 

5. "R21. 15a. 96. for 2 years 9 months at 34 per cent. 


6. Rior. 13а. for І year 7 months 6 days at } per cent. per 
month. 


Note 4. When interest has to be calculated from one day of 
the year to another, it is customary to include оле only of the days 
named. 


Example 4. Find the interest on £320 from January 4th to 
May 3oth, at 5 per cent. 
Number of days = 27 +28+ 31 + 30+ 30: 146 ; 
146 days- 3495 of a year уг. ; and 3x 1-1. 
>. 


320 

5 ) 1920 

£384 

NS 

5. 16 80 

БЕРЕН. 
4.960 .’. Һе interest = 43. 165. 914. 


Note 5. It should be noted that factors of 365 аге 5 and 73. 


EXAMPLES. 158. 


N. B. When the time is given in days or years and days, the уем 
is taken to consist of 365 days. 

Find the simple interest on 

l £400 from April 4th to June 16th at 3 p. c. 


2. R750 from Feb. 23rd to Sep. 30th at 4$ p. c. 
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3. R321. За. from Dec. 10th., 1887, to May 4th., 1888, at 3$ p.c. 
4. £847. 155. from Jan. Ist to April rst at 2$ p. c. 

5. R349. За. op. from June rst to Oct. 4th at 52 p. c. 

6. R309. 12a. for 1 year 73 days at 28 p. c. 


232. Inverse questions on Simple Interest. 


Example 1. At what rate per cent. will R425 amount to 8476. 
in 3 years? 


Interest оп R425 for 3 yearse RSI, (26. R476 - R425). 
ИРЕ RI (ог 3 years= RA, 
SQ зөӨөөөөйЭВ1: for r year = К.з, 
очнь 8100 for І year = ВАЛДАЙ 
= 84 ; 
the rate per cent. = 4. 


EXAMPLES. 154. 


At what rate per cent. will 

1 8300 amount to R337. За. in 5 years ? 

2. R825 amount to Боб. 7a. in 3 years? 

3. £142. 10s. amount to £163. 135. 1124. in 4% years ? 


4. The interest оп R22214. Да. amount to R462. 12a. 95. in. 
7 months 10 days ? 


Б. А given sum of money double itself in 20 years ? 

6. The interest on any sum of money be $ths of the amount 
in 20 years ? 

7. The interest on 71369, 155. become £14. 4s. 734. from July 
sth to Nov. 2oth ? 


8. At what rate per rupee per month will R250 amount to. 
R312. За. in 8 months ? 


Example2. In how many years will £300 amount to £405 at 
5 per cent. ? 


Interest оп £300 for І year = 489968 == Z15 ; and interest on 
£300 for the required number of years = £405 — £300 == £105. 
£105 


.. The required number of years = fu 
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EXAMPLES. 155. 


In what time will 

1. R475 amount to R532 at 4 p. c. ? 

2. R266. 10.8 amount to R293.5.4at 3p.c.? 

8. £1451.6.8 amount to Д1667.4. 48 at 41 p. <, ? 


4. In how many years and months will the interest on £3125 
amount to £556 . 12. 92 at 5$ р. с. ? 


Б. In how many years, months and days will R425 amount 
to R474.3.8at 5p. с. ? 


6. In how many days will theinterest оп £121 . 13. 4 amount 
to £2.0. 5at 61 р. с. ? 


7. In how many years will a sum of money treble itself at 34p.c.? 


8. In what time will the interest on any sum of money at 
6} р. c. be 1875 of the principal ? 


9. In what time will the interest on any sum of money at 
бр. с. $ of the amount ? 


10. On Feb. Ist. 1818, a person borrowed £400 at бі р. c. 
promising to return it as soon as the interest amounted to Z5; 
on what date did the loan expire ? 


11. In how many months мій R3200 amount to R4000 at 
-3 pies per rupee per month ? 


Example 3. What principal will amount to Rr000 in то years 
‚аќ 2% per cent.? 


Interest on Rroo for то years at 2$ р, c. =R25 ; 
R100 amounts to R125 in то yr. at 24 p. c. 
Of the amount ВІ25 the principale Rico; 


Чи” 0809990000090.:0000480 Ri өзөн ВОО, 
ыг ооо оф в ооо оффе соо R1000 өөө жө з өзө esos Б,А29510909 
=Réoo Ans. 


EXAMPLES. 156. 


What principal will amount to 
1. Rgooin 5 years at 4 per cent. ? 
2. R4546.10.8 in 1] years at 5} per cent. ? 
3. 190. 155. in 3 years at 4 per cent. ? 
4. £1153.9.4% in 3 years 7 months and 2% per cent. ? 
5. 8В459.2.8 in 2 years 4 months and 12 days at 6} per cent. ? 
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6. R737. 8a. in 100 days at 32 per cent. ? 
7. R809at 5£ per cent. from April 20th to July 2nd ? 
В. R255. 7а. 65. in 1] years at 3 pice per rupee рег month ? 
What principal will produce 
9. R37,8a. 8f. interest in 4 years 3 months at 3$ per cent. ? 
10. £23.7. 18 interest in 15 years at 48 per cent. ? 
11. Find, to the nearest pie, the sum that must be invested at 
3$ per cent. for 13 years to amount to Втооо. 


19. Find, to the nearest penny, the principal whose interest 
amounts to ZIoo in 2 years 5 moths and то days at 4 per cent. 


MISCELLANEOUS EXAMPLES. 157. 


1. The interest on a sum of money at the end of 6 years is 
üths of the sum itself ; what rate per cent. was charged ? 


2. A money-lender lent a sum of money for 3 years 7 months 
at 14 pice per rupee per month. At the end of the time he received 
R1003. 14.6 ; what was the sum lent ? 


3. A sum of money increases by үр of itself every year, and 
in 7 years it amounts to R902. За. ; find the sum. 


4. £275 increases by ту of itself per year: how long will it 
take to amount to £357. 105. ? 


Б. A sum of money amounts in 6 years at 5 per cent, simple 
‘interest to R442 ; in how many years will it amount to Вто ? 


6. Бсоо is borrowed at the beginning of the year at a certain 
rate of interest and after 7 months R350 more is borrowed at half 
the previous rate. At the end of the year the interest on both 
loans 15 834. ба. What is the rate of interest at which the first 
sum was borrowed ? AS 

7. What sum of money laid out at 32 per cent. ЖИ Ве RI 
interest a дау? Ue 

8. The principal and interest for 5 years are ‘оре ЖЫ 
and the interest is 8 of the principal ; find the principal ай И 
‘rate per cent. per annum. PANT, 


9. The principal and interest for a certain time at 34 per cent. 


are together £450, and the interest is $ of the principal ; find the 
time. 


10. What sum lent out at с per cent. will produce in 43 years 
the same amount of interest as R500, lent out at 6 per cent, мій 
produce in 4 years ? 


1l If an investment of £75 becomes /78. 155. in 8 months, 






256 ARITHMETIC 


what sum invested at the same rate of interest will become £201. 
175. 6d. in 10 months ? 

12. .4 bequeaths to 9 a certain sum of money, which after 
paying a legacy duty of rc per cent. yields an income of £810 when 
placed at interest of 3 per cent. Find the amount bequeathed, 

13. A person who pays 42. ш the R. income-tax, finds that a 
fall of interest from 4 to 32 per cent. diminishes his net yearly 
income by R47. What is his capital ? 

14. A sum of money doubles itself in 20 years ; in how many 
years would it treble itself ? 


XLVIII. COMPOUND INTEREST. 


233. When interest, as soon as it becomes due, is added to 
the principal, and interest charged upon the whole, it is called 
Compound Interest. 


Example. Find the compound interest on R321. 84. for 3 years 
at 23 per cent. per annum. 
Now, R321. 8а. == &321:5, and 2% p. c. 225 p. c. 
R. 
32175 
2% 
Division by 100 is 16075 
effected by moving 6430. 
the decimal point 8:037 5 »z int. for Ist year. 
two places to the — 45r; 
left. 329537 5 — amt. in I year. 
2°5 
16476875 
6590750 
8°2384375 == int. for 2nd year. 
329°5375 
337°7759375 == ат. in 2 years. 
2°5 


16888796875 

6755518750 

8:444398437 5 = int. for 3rd year. 
3377759375 — 
346220335937 5 z amt. in 3 years. 
321'5 = principal. 

24°7203359375= Total Interest which 
= 824. 11а. 630485. — Ans. 
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Мофе 1. The compound interest might also be obtained by 
adding together the interest for the Ist year, interest for the 2nd 
year and interest for the 3rd year. If the interest for the 22 years 
were required, it would be obtained by adding together the interest 
for the Ist year, interest for the 2nd year and 2 of the interest for 
the 3rd year. 


Note 2. If the interest is payable Za/f-yeaz/y, the result may 
be obtained by finding t he interest for double the number of years 
at half the rate per cent. 


EXAMPLES. 158. 


М. B. The interest is understood to be payable yearly unless other- 
wise stated. 


Find, to the nearest pie, the compound interest on 

1. Ra4oofor2yr.atsS p.c. 2. R520 for2 уг. at др. с. 

8. R500 for 2$ yr. at 3 р. с. 4. Ruooo for 3 yr. at 4$ p. c. 
Find, to the nearest penny; the amount, at compound interest, of 

5. £650in зуг. а др.с. 6. £320. 85.in 2 yr. at 33 p. c. 

7. £600in 2tyr.at3p.c. 8. £250 іп 23 уг. at 1b p. c. 


9. Find the compound interest on R350 for 1 yr. at 4 p. с. per 
annum, the interest being payable half-yearly. 


10. Find the compound interest on £200 for 11 yr. at to p. c. 
per annum, the interest being payable quarterly. 


934. The following method of finding the amount at com- 
pound interest is often useful. 


Example 1. Find the amount, at compound interest, of В 5000 

in 3 years at 4 p. c. 
Amount of Rioo at the end of т уг. = R04 ; | Чч. 

Ed €0009090909000000 RI еее ыз RASA 3 


Су хөөөөөөөөөөөөөн ADY SUI. нення В298 of the sum. 
Also, amount of any sum at the end of 2 уг. =18$ of the amount 
at the end of Ist yr. 
z:188 04104 of that sum 
= (180)? of that sum. 
Similarly; amount іп 3 years —(10$)? of that sum ; 
and so on. 


C. A. 17 


258 ARITHMETIC 


Hence, to find the amount of Rs5ooo іп 3 years, we have to 
multiply R5000 by (104)5, and divide the product by (1009. 
Process : R 5000 
о 
520000 
104 
208 
52 
54080000 
яр... M 
21632 
5408 
В 5624`320000 == amt. in 3 years, which 
= R5624. 5а. 17440. Ans. 


Division Бу (100) is effected by marking off 6 decimal places in 
the final product. 








Example 2. Find the amount of R400 for 2% years at 6 per cent. 
compound interest. 


Amount = №400 X 308 x 108 x 198 — etc. 


Example 3. What principal will amount to R551. 4a. in 2 years 
at 5 per cent. compound interest ? 


Principal x (185)3 = R551725. 
Principal =R551°25 x (182)? 
== R500. 


EXAMPLES. 159. 


Find, (by the method of Art 234) to the nearest pie, the amount, 
at compound interest, of 


1. Віооо in 2 yr. at 5 p. c. 2. R3ooin3yr.at3 р. с. 
3. B700 in 25 yr. at 4 р. с. 4. R750 in зуг. at 4$ р. c. 
5. 82000 in 2$ уг. at 4 р. с. 6. Едооо in 2$ yr. at 3 р. с. 
Ч. Kr in 1$ yr. at 3$ p. c. 8. Rioin 3$ yr. at 3$ p. с. 
9. Взосо іп 18 уг. at 6 p. с. per annum, interest being due 


half-yearly. 


10. 8350 іп ІЗ yr. at 4 p. с. per annum, interest, being due 
quarterly. 


\ 
{ 


t 
i 
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What sum lent at compound interest will amount to 

11. Ziooin2 yr. at 5 p. c. 12. £132. 65. in 2 уг. at 5 р. с.? 
13 £270. 85. іп 2 уг. at 4 p. c.? 14. £3413. 16s. in 2} уг. ай 4p. c. 
15. £1000 in 34 yr. at 6p. c.? 16. (тат 33 уг. а 8 р. с. ? 


MISCELLANEOUS EXAMPLES. 160. 


1. Find the difference between the simple and compound 
interest on R500 for 3 years, at 4 p. c. 


2. Prove that the amount at compound interest for 2 years 
at 2 per cent. 15 10404 times the principal. 4 


"8. Prove that the difference between the simple and compound 
interest for 3 years at 5 per cent. is 1007625 times the principal. 


4. The difference between the simple and compound interest 
оп a certain sum of money for 2 years at 4 p. с. is Rr ; find the sum. 


Б. A person at the beginning of each year lays aside Біосо, 
and employs the money at 5 p. c. compound interest ; how much 
will he be worth at the end of 3 years? 


6. The population of a town is 64000 and its annual increase 
is Io per cent. ; what will be the number of its inhabitants at the 
end of 3 years ? 

7. А merchant commenced with a certain capital, and gained 
annually at the rate of 30 per cent. At the end of 3 years he is 
worth R21970. What was his original capital? 


8. A money-lender borrows money at 4 per cent. per annum, 
and pays the interest at the end of the year; he lends it at 6 per 
cent. per annum payable half-yearly, and receives the interest at 
the end of the year; by this means he gains В104. 8a. a year ; 
how much money does he borrow ? 


XLIX. PRESENT WORTH AND DISCOUNT. 


235. The Present Worth or Present Value of an amount 
due at the end of a given time is that sum which with its interest 
for the given time will be equal to the amount. 


Discount is the allowance made for the payment of a sum of 
money before it is due. 


From the definition of present worth, it follows that a debt 
which is due at some future period is equitably discharged by paying 
the present worth at once. Hence discount is egual to the interest 
on the present worth, And Amount= Present Worth+ Discount, 
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Example т. Find the present worth of R825, due 2% years 
hence, reckoning interest at 4 per cent. 


(М. В. This corresponds to Ех. 3, Art. 232.) 
R 100 amounts to Віго in 2% years at 4 р. c. 
2. Present worth of Віто = тоо, 


а €66600060009099000599909 ... ВІ = R493, 
2: €090005022002000000000000 R825 = 1001922 
=R750. Ans, 


( Discount = R825 - R7 5o - R75. | 


EXAMPLES. 161. 


Find the present worth of 
1. R204, due 4 years hence, interest at 5 per cent. 
2. 1518. 124., due in 4 years, at 58 per cent. 


3. R3776. 4a., due 18 months hence, at 4 per cent. 

4. £1522. 15. 64., due 3 years hence, at 42 per cent. 

5. £1607. 185. 44., due 43 years hence, at 3 per cent. 

6. £1156. 2s. 8d., due 3% years hence, at 43 per cent. 

7. 81626, due 4 months 10 days hence, at 43 per cent. 

8. R133, due 25 days hence, at 4 per cent. 

9. 824845. 15а., due 3 years hence, at 74 per cent. compound 


interest. 
10. £1050. 125. Ód., due 2 years hence, at24 per cent. compound 
interest. 
. ЕхатфіЕе 2. Find the discount on В.5оо, due 4 years hence, 
interest being reckoned at 5 per cent. 
Interest on Rioo for 4 years at 5 p. c. R20. 


<. Discount on R120— E20, 


os nenese ВІ = Rx 
23 e01090000059«49 99096 R6oo = R 29152029 
=Rico. Ans. 
(Present worth = R600—Ri1co=R500.] 


EXAMPLES. 162 
Find the discount on 
1. R355. 44. due 4 months hence, at 4% per cent. interest. 
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R2830. За. 4)., due 7 months hence, at 5 per cent. 
R69or. 14a., due 9 months hence, at 3 per cent. 

R2980. ба. 8%., due ІІ months hence, at 4 per cent. 
4,370. 45. 814., due 15 months hence, at 48 per cent. 
£275. 6s. За., due 14 years hence, at 43 per cent. 

£241. 125. 44., due 146 days hence, at 44 per cent. 
2,121. I55., due 5 months hence, at 3$ per cent. 

R5208. 12a., due 3% years hence, at 45 per cent. 

10. R2516. 4a., due 3 yr. 9 mo. 18 da. hence, at 61 per cent. 


11. 86077. 8a. 6., due 4 years hence, at 5 p.c. compound 
interest. 


12. £413. 85. 9d., due 2 years hence, at 5 р. є. compound 
Interest. 


о в 


юолоон 


936. Inverse Questions. 


Example т. Ifthediscount оп R282. За. is R32. 8а., reckoning 
interest at 4 per cent., when is the amount due ? 


(У. 8. This corresponds to Ex. 2, Art. 232. J 
Amount- &282. За. ; discount = &32. 8а. |) ,. present worth 
ч R250. 
.. Interest on E250 for the required number of years = R32. да. 
and interest on R250 for І year at 4 per cent. о | 


the required number of years = 032: SE 5}, 





The amount is due 32 years hence. 


EXAMPLES. 163. 


When is the sum due, if the 

1, discount оп Втото. гов. at 5 per cent. interest is Вот. 14a. ? 
2. discount on №1518, 12a. at 52 p. c. is R268. 12a. ? 

8. discount on £520 . 17. 6 at 4h p. c. is 70. 17. 6? 

4. discount on £5747 at 3$ р. c. is £147 ? 

б. present worth of R3850 at 4 p. c. is R3500 ? 

8. P. W. of R15941. ба. 6$. at 32 р. с. is 13750? 

Ч. P. W. of £8776. 6s. 1014, at 23 p. c. is £8721. 16s. 84. ? 
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Example 2. И the discount on R528. 12a., due 3% years hence, 
be R78. 12a., at what rate per cent. is the interest calculated ? 

LV. В. This corresponds to Ех, 1, Art. 232.) 


Amount=8528. 12a. ; discount» 78. 12a. ) .'. present worth 
= R450. 
Interest on R450 for 34 years R78. 12а. | 





81 
08699440994099404 Вт Ї =R 3 
or 3$ years "m 
. 5 781 
хе 9006004 002000090 RI Ї r I ea = R--—— a 
or year SS 450 X 33 
781 х тоо 
оо сосооосовавєсвв R f r I ear = 6-5 ха В, “ 
аз 450x3b ^ 


Rate per cent. = 5. 


EXAMPLES. 164. 


What is the rate of interest, if the 

1. discount on №350, due 2 years hence, is Rioo? 

2. discount оп R7480, due 4 years hence, is 8680 ? 

3. discountionZ 397 22. 22, due 4 years hence, is Д71.12, 231 
4. discount on 4538.10.71» due 21 years hence, is 


437 .17 33b ! 
Б. present worth of R1260, due 4 years hence, is R1125 ? 


6. Р. W. of R2673. 2a., due 33 years hence, is R2275 ? 
7. P. W. of £2857. гог., due 12} years hence, is £2000 ? 


231. Miscellaneous questions on P. W. and Discount. 
Example т. On what sum of money, due at the end of 2 years, 
does the discount, at 4 per cent., amount to R20 ? 
Here, interest on P. W, for 2 уеагѕ = E2o. 
Now, R8 is the interest for 2 years on Втоо, 
227 алнан Бынан 3810) 
R20 .....өөөөөөөөөөөөөөөлөөдөөдхөлөаөөаөнөө 39200 5 
^. the Р. У. = 250 ; and .. amount R270. Ans. 


Examfle2. If the interest on R500 at 5 per cent. be equal to 
the discount on R575, when is the latter sum due ? 
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Here, R500— P. W. of R575; .’. R75=interest on 8500. 


Now, the interest on R 500 for the required number of years 
== R75, but the interest on Воо for І year at 5 per cent. = R25 ; 


2. the required number of years 875 == 3. 


The sum is due 3 years hence. 


Example 3. Тһе interest on а certain sum of money is #22, 
and the discount on the same sum for the same time and at the 
same rate is R20 ; find the sum. 


Int. on the sum = Int. on P. W. + Int. on Disc. 
= Disc. оп the sum+ Int. on Disc. 
2. Int. on the sum — Disc. on the sum- Int. on Disc. 
Hence R2 —Int. on R20, 
R22 =........... R220. ANS. 
Note. It should be carefully noted that the difference between 
the interest and discount on a sum of money for a certain time and 


at a certain rate 15 equal to the interest on that discount for that 
time and at that rate. 


EXAMPLES. 165 


1. On what sum of money, due at the end of 16 months, does 
the discount, at 44 per cent., amount to R484. 8a. ? 


2. If the discount on a certain sum of money, due 8 months 
hence, at 24 per cent., be R883. 10. 8, what is the sum ? 


3. The discount on a certain sum of money, due at the end of 
2} years, at 23 per cent., is £32. 105. : find the sum. 


4. If the interest оп R2275 at 34 per cent. be equal to the 
discount on R2593. 8a. for the same time and at the same rate, 
when is the latter sum due ? 


5. If the interest on £800 at 3 per cent. be equal to the 
discount on £838, when is the latter sum due ? | 


6. If the interest on £148 for 5 years is equal to the discount 
at the same rate on 4173. 185, due 5 years hence, what is the rate 
of interest ? 


7. The interest on a certain sum of money is R120, and the 
discount on the same sum for the same time and at the same rate 
is R100; find the sum. 


. 8. The interest оп a certain sum of money is R396; and the 
discount for the same time and at the same rate is 8300: find 
the sum. 
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9. The discount on a certain sum, due 2 years hence, is R50 
and the interest on the same sum for 2 years is R56. 4a.: find the 
sum, and the rate per cent. per annum. 

. 10. The interest on a сегёзш sum, at 5 per cent., for a certain 
time is £50, and the discount for the same time at the same rate 
is £40: find the sum, and the time. 

ll. If the difference between the interest and discount on a 
sum for 3 years at 3 per cent. be Вт, what is the sum ? 


12. If the difference between the interest and discount on a 
certain sum of money for 9 months at 4 per cent. be 155., find the 
sum. 


» 18. A offers for a house R800, and В offers R815 to be paid at 
the end of 4 months. Which is now the better offer, if the rate of 
interest is 5 per cent. per annum ? 

14. А man buys 250 md. of sugar for R2500 payable at the 
end of 6 months, and the same day sells them at Rio per md. 
ready money: what does he gain by the transaction, reckoning 
interest at 5 per cent. per annum ? 

15. A tradesman marks his goods with two prices, one for 
ready money and the other for 6 months' credit : what ratio should 
the two prices bear to each other, allowing interest at 4 per cent. ? 
[f the credit price of an article be R50, what is the cash price ? 

16. Five copies of a book can be bought for a certain sum 
payable at the end of a year and six copies of the same book can 
be bought for the same sum in ready money ; what is the rate of 
tnterest ? 

17. The discount on R550 for a certain time is R50 ; what is 
the discount on the same sum for twice that time ? 

18. The interest on £720 for a certain time is £18 ; find the 
discount on the same sum for the same time. 

19. If the discount on a sum of money, due 6 months hence, 
at 8 p. c. be £7. 10. 11}; find the P. УУ. of the sum. 

20. Aman bought an estate for £2000 and sold it immediate- 
ly for £2287. 105. p at the end of 5 months. If the use of 
the money be reckoned at 4 per cent. per annum, what is now his 
gain per cent. ? 

21. £259. 75. is due 4 years hence and £173. 185. 5 years 
hence : what sum at the present time is equivalent to both these 
sums, calculating interest at 34 per cent. ? 

22. What sum must be paid now in order that a person may 
receive. R2000 at the end of every year for the next 4 years, the 
rate of interest being 5 per cent.? 
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COMMERCIAL DISCOUNT. 


238. A bill is a promise (in writing) to pay а ‹ецаш sum of 
money at the end of a certain time. 


Example. Each of the following is a bill: a Bill: of Ex- 
change or Hundi (which is a document in which one person 
directs another to pay to him or to some other person, a sum of 
money at the end of a certain time); a Promissory Note 
(which is a document in which one person promises to pay 
another a sum of money at the end of a certain time). 


239. When a banker or money-lender purchases a bill, that is, 
advances money at a certain rate per cent. on the security ofa 
bill, instead of deducting discount he usually deducts interest for 
the time specified adding the 3 days of grace. The purchaser of a 
bill may sell it at any time before it is due. Іп this case also, the 
second purchaser deducts interest on the amount for the time the 
bill has still to run adding the ZZzee days of grace. 


Note 1. There 15 а custom, which has the force of law, by 
which a bill (if not payable on demand) always runs three days 
(called the days of grace) beyond the time specified. Thus а 
bill drawn on the 15th January, at 3 months would be nominally 
due on the 15th April, but actually due on the 18th. Moreover, 
calender months are always reckoned, so that a bill drawn on 
the 31st January, at 3 months, would be nominally due on the 
30th April and actually on the 3rd May. 


Note 2. In working an example the 3 days of grace should 
be added ол/у when the information given in the question is зай 
cient to enable us to determine the exact number of days that must 
elapse before the bill falls due, and not otherwise. 


Example. A bill for £505 drawn on the 7th March at 4 months 
is discounted (2.е.; 50/4) оп the 28th April at 5 per cent. ; how 
much does the holder of the bill receive, interest being deducted ? 


The bill is nominally due on the 7th but actually due on the 
roth July ; therefore the bill has still to run from 28th April to 
Ioth July, that is, for 73 days or 4 of a year (including one only 
of the days named). 


Now, interest on £505 for $ yr. at 5 р. с. == gig 5 1. 


". The holder receives £505— £5. 15.) Ze, £499. 195. 


Note 3. A banker in purchasing a bill obains a small advan 
Чаре by deducting interest instead of discount. 


The mathematical discount is called True Discount. | 
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, 


Bankers discount (Z4, interest) is called Commercial or 
Practical Discount. 

The bankers gain = Һе difference between the commercial and 
true discount. 


Note 4. In Arithmetic ‘Discount’ is always understood to 
mean 277242 discount (and not commercial discount). Therefore in 
working examples true discount is always to be calculated unless 
commercial discount is expressly mentioned. 


949. A second kind of commercial discount (which has no 
reference to time) is the deduction which is made by a tradesman 
for immediate payment of his bill. Thus when a tradesman gives 
notice upon his bill that he will allow Jo per cent. discount for 
Immediate payment, he deducts Вто for every Rico in the amount 
of the bill. The calculation of this discount is therefore the same 
as of finding the simple interest on the amount of the bill for 1 year 
at IO per cent. 


EXAMPLES. 166. 


l. Find the difference between the commercial and true dis- 
count on a bill of R6002. 8а., due in 4 months, at 6} per cent. 

2. A bill is drawn for £250 on June 12th at 5 months, and is 
discounted on Sep. 3rd at 5 per cent. ; how much does the holder 
of the bill receive, banker’s discount being allowed ? 


3. Find the banker’s discount on a bill of £730 drawn on 
July 31st at 2 monthà and discounted on Sep. 3rd at 4 per cent. 

4. What does a bill-discounter give as the present worth of a. 
bill for R91. да. drawn оп Sep. 4th at 5 months and discounted 
the same day at 6$ per cent. ? 

5. A bill of R182. 8а., nominally due on the r5th of May, is. 
discounted on the 23rd April of the same year at 3 per cent.; what 
does the banker gain thereby ? 

6. Abillis drawn for £365 on March 31st at 3 months and 
discounted on June 13th at 4 per cent. ; how much more was 
charged than the true discount ? 

7. The difference between the commercial and true discount 
on а bill for 74 months at 5 per cent. is Rọ ; find the amount of- 
the bill. 

8. The amount of a tradesman’s bill is R375 ; if he allows 
10 per cent. discount, how much does he accept for immediate 
payment ? 

9. А tradesman accepts £40 for immediate payment of a bil}. 
for 450 ; what rate of discount does he allow ? ! 
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10. If the credit price of five copies of a book is equal to 
the cash price of six copies of the same book, what is the vate of 
discount ? [cf. Question 16, Ex. 165.] 

11. A tradesman's prices are 25 p. c. above the cost price ; if 
he allows his customers a discount of тор. c. on his bill, what 
profit does he make ? 

12. How much per cent. must a tradesman add on to the cost 
price of his goods, that he may make 20 per cent. profit after 
allowing his customers a discount,of Io p. c. on his bill ? 


СОК RORG 
1. EQUATION OF PAYMENTS. 


241. When several sums are due from one person to another, 
payable at different times, we may be required to find the time at 
which they may all be paid together, so that neither the creditor 
nor the debtor may lose. The time so found is called the equated 
time of payment. 

We give below a rule for finding the eguated time, which will be 
found sufficiently accurate for all practical purposes. 

Rule. Multiply each debt by the number of months [or days] 
after which it is due : then divide the sum of the products by the 
sum of the debts: the quotient will be the number of months 
[or days] in the equated time. 


Example. 1f R400 be due from A to B at the end of 8 months, 
and R6oo at the end of 10 months, when may both sums be paid 
їп a single payment ? 

Number of months in the equated Нипе--499588600510--03, Ans, 


EXAMPLES. 167. 


1. E200 is due in 5 months and R400 in 8 months ; find the 
equated time of payment. 

2. R450 is due 2 months hence, R4oo is due 3 months hence 
and R250 is due 4 months hence ; what is the equated time ? 

8. Find the equated time of payment of £600, one-half of 
which is due in 6 months, $ in 9 months, and the rest in a year. 

4. A owes B a debt payable in 41а months, but he pays ф in 
3 онш and $ in 4 months : when ought the remainder to be 
paid ? 

5. A owes В оп Һе ioth of April Бодоо due 40 days hence ; 
he pays R400 on the 10th of May and R300 on the 2oth of the 
same month : on what date ought he to pay the rest ? 
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LI. STOCKS. ` 


242. Stock is the name given to the money borrowed by 
any Government to meet national expenses, or to the Capitals of 
Trading Companies. 


The money borrowed by a Government is called the National 
or Public Debt. The money lent to the Government is said to 
be in Government Securities or Government Promissory 
Notes in India, and in the Funds in England. A part of the 
National Debt in England is called the Consolidated Annui- 
ties or Consols. 


When any Government raises capital by borrowing, it reserves 
to itself the option of paying off the principal at any future time; 
but promises to pay the interest at fixed periods. In India and 
England the interest is paid Aalf-yearly. 


The capital of a Trading Company is divided into shares, 
generally of Втоо or £100 each ; those who join the company by 
buying one or more of these shares are called Shareholders. The 
shareholders are not required to pay the full price of their shares 
at once, but they have to pay it in instalments, as the business of 
the company progresses and Calls are made. The part of the 
capital of the company, which has thus been paid at any time, is 
called the Paid-up Capital. The profits of the company are 
divided periodically among the shareholders ; and the moneys 
thus received are called Dividends. 


When all the capital of a company has been subscribed and the 
company is in need of more capital, it is not usual to issue more 
shares like those issued at first. The company generally borrows 
money at a fixed rate of interest and agrees to pay the interest on 
this money before any dividend on the original shares is paid. 
Money so borrowed is called the Preference Stock of the 
company, the original capital being called the Ordinary Stock. 


The £ozds which are given by Joint-Stock Companies, Munici- 
D and similar other bodies for Jorrowed capital are called 
ebentures. 


243. Stock is transferable by sale ; but its price varies from 
a variety of causes. When the market value of R100 stock is R100 
cash, the stock is said to be at par; when R100 stock is sold for 
R98, it is said to be at a discount of 2 per cent., or, at 2 
below par; when it is sold for Віо2, it is said to be at a 
premium of 2 per cent., ог, at 2 above par. 


Purchases and sales of stock are usually made through Brokers 
who generally charge 4 per cent. on the stock bought or sold. Thus, 
if the market value of Втоо stock is R973, the purchaser has to 
pay В(07344) and the seller receives R(974 — 1). 
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Note. By “the 3 per cents." or “3 per cent. stock” is meant а 
stock, on Втоо (or £100) of which is paid a dividend of R3 (or £3) 
per annum. 


N. B. "Unless the brokerage is mentioned, it need not be taken into 
consideration in working examples in stocks. 


944. Exampilei. What 15 the cost of В1500 stock in the 
4 per cents. at 974, brokerage being $ per cent. ? 


Cost of Rioo stock = R(97£ -- 3) = R98, 
S60 eee RISOO ....... ROS XIS =81470. Ans, 
Example 2. How much stock at 974 (brokerage included) can 
be bought for R390? 
Amount of stock bought for R974 = Коо, 
: 100 


ee 90989900609999009099999900009090099096800899 ВІ zR—., 


97 
100 X 390 


973 
—R199:390x2 


-—-HR400. Ans. 


2 0000600000 0 оо ово ооо ооо ооо ооо о оосо ое R390=R 


М. B. It is obvious that we have nothing to do with the rate of 
interest in any of the two above examples. 


EXAMPLES. 168. 


1. Find the cost of R2000 of 4 рег cent. stock at 95. 

2. Find the cost of £250 in the 3 per cent. consols at 3 below 
par, brokerage being $ р. с. 

3. How much money can be obtained from the sale of В45са 
stock in the Calcutta Municipal Debentures at E12 premium ? 
(Brokerage $ p. с.) 

4. Find the price of the 4 per cents. when R800 stock can be 
purchased for R750. (В. $ n. c.) 

5. Find the price of the 44 per cents. when R1700 is obtained: 
from the sale of R1600 stock. (В. $ p. с.) 

How much stock can be purchased by investing 

6. R1350 in the 4 per cents. at Вто discount ? 

7. R5062. 8a. in the 5 per cents. at 12$ above раг? (В. $ p. с.) 

8. £6909. 185. in the consols at 922 ? (В. 25. 64. per cent.) 

9. A person lays out R3750 in the purchase of 4 per cent. Govt. 
Securities at 938 and afterwards sells at 958 ; what profit does he 
make, the, usual brokerage being charged on each transaction ? 
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10. A person buys £1000 3 per cent. stock at 988, and sells 
out at 968 ; how much does he lose by the transaction ? (B. 17). 

ll. A person bought Russian $ per cent. stock at 72, and 
sold it when the price has risen to 754, thereby clearing £65; 
‘how much money did he lay out ? 

12. А person holds 44800 consols ; if he sells out at 878 and 
invests the proceeds in the 25 per cents. at 81, how much of the 
latter stock will he hold ? 

13. А person invested £5330 in the 3 per cents. at 91, and 
when they had risen 1$ per cent. he sold out and invested the 
money in the stock of the Dominion of Canada at 1024 ; how 
much Canadian stock does he hold ? 


Example 3. What annual income will be derived from E3725 
of 4% per cent. stock ? 
Income from Rioo stock = R43, 


24 Феееечеоее89099000 RI оосо о ое == "е б? 
г Чанмен ЖЫЗ Л улаан = 201026 =B167. 10а. Ans. 


N. B. Thisis merely a case of finding the interest, where the given 
stock is the principal. 


Example 4. What annual income will be derived from R2042. 
‚За. invested іп the 4 per cent. Govt. Securities at 102 (B. 4%)? 


Cost of Rioo Stock == 102$, 
Income оп 1026 money «Ва, 
5 900990890000090096 RI 0:609080666 «Ва, 
панни 8204281......... = ВХ ВХЛ 085 — R80. Ans. 


Example 5. A person transfers Б.бооо stock from 4 per cent. 
Govt. Securities at 988 to 6 per cent. Municipal Debentures at 
131: ; find the alteration in his income, the usual brokerage 
being charged on each transaction. 


Income from the 4 per cents. = R8000 x 44, = 320, 


"Money obtained from the sale of 4 per cents. = R8000 х 95, 


Income from 131$ invested in 6 per cents.=R6, 


2% ААА Ri —M——— — В Y 
131$ 
R9000x98$ о, ,...........=ң0580090598# 
100 1311 х 100 
zx R360. 


.. The alteration in income is збо ~ R320, or R40 increase. 


е 
өс 0060000000 00000060 
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Examfle6. How much money must a person invest in the 49 
er cent. Preference Stock of the О. E. Ry. Co. at 043 (brokerage 
included) to obtain an annual income of Мбоо ? 


Money to be invested for R44 income R941, 


944 
4“..ш-швее 299909989400:4999909.4ф6909909 В ...--. 
| 41” 
1 
— cedes: R600 sesse. = 8948 X099 


45 
=Rr2600. Ans. 


Example 7. Find the price of 4 per cent. stock when from the 
investment of R3900 a person obtains an annual income of R160, 
brokerage being neglected. 


Cost of stock producing R160 income = В, 3900, 


zi 900 
e209600980060000090008909022*5000009020902 ВІ 9006900606 -—R9?99, 


€0999009009099020000000000000000020099 R4 ETETETT = 829044 
zR97h. Ans, 


EXAMPLES. 169. 


1. Find the half-yearly dividend on R3500 4 per cent. stock. 


2. What annual income will be derived from R37250 of 44 per 
cent. stock, after paying an income-tax of 45. in the R ? 


3. What amount of 3% per cent. stock must be bought to 
produce a quarterly income of £375 ? 


4. Whatannual income will be derived from the investment 
of R 5910 in the 4$ per cents. at 988 ? (B. $25.) 


Б. A person invests £25935 in 3 per cent. stock at до. If the 
first year's dividend be invested in the same stock at gr, and the 
dividend for the second year at 95, what will be his income for the 
third year ? 


6. If I invest R16420 in the E. I. Ry. Preference Stock which 
pays 5 per cent. and is at 102$, what will my clear income be, 
after paying an income-tax of 52. in the R? (B. $ р. с.) 


7. И 1 lay out R2400 in the 44 per cents. at 96, and after 
receiving the half-year’s dividend sell out when they have sunk 
to 94, how much do I gain ? 


8. A person bought Bengal Bank shares at 113, and after 
receiving the half-year’s dividend at the rate of 12 per cent. рег 
annum sold out at 1173, and made a profit of 8178. 8a. in all; 
how many shares did he buy ? 


9. Ifaperson invest R18810 in the 4 per cents. at годі, at 
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what price must he sell out after receiving the half-year’s dividend 
to make a profit of R450 ? 

10. A person transfers £11000 from the 4 per cents. at 92 to 
the 5 per cents. at 110 ; find the alteration in his income. 

11. How much stock can be purchased by the transfer of R4000. 
stock from the 3 per cents. at до to the 34 per cents. at 96, and 
what change in annual income will be produced by the transfer ? 

12. A person invested E5800 in the 5 per cent. Calcutta 
Municipal Debentures at par, and after receiving the half-yearly 
dividend he sells out at 824 premium, and invests the entire 
proceeds in the 4 per cent. Government Securities at 9545 ; what 
change is made thereby in his income ? 

13. A person laid out R14500 in the 33 per cents. at 72%, and 
when they had fallen to 68 he sold out and invested the money 
in the 4 per cents. at 758 ; find his gain or loss in income. 

14. A person has an annual income of R480 from stock їп the 
4 per cents. ; this stock he sells out at 95$ and invests the money 
in a railway stock (paying 5 p. с.) at 1193 ; find the alteration 
in his income. (B. $ p. с.) 

15. How much money must a person invest in the 3 per cent. 
consols at 018 to obtain an annual income of £1000? (B. $ p. с.) 

16. How much must а person invest in the 4 per cents. at 933 
in order to have a clear income of R940 after paying an income-tax 
of 42. in the R? 

17. How much 3 per cent. stock at par must a тап sell in order 
to purchase enough 4 per cent. stock at 1144 to produce an income 
of Б: 52, a brokerage of $ p. c. being charged on each transaction ? 

18. Find the price of the 4 per cents. when the investment of 
R3750 in them produces an income of R160. 


19. What is the price of the 44 per cents. when a man has ав 
income of R270 by investing R7800 in them ? (В. 4 p. с.) 


20. Aman invests £1570 in the New 4 per cent. Egyptian 
Annuities, and has thereupon a clear annual income of £76, 
after paying an income-tax of Is. in the £ ; find the price of the 


Annuities. (В. à р. с.) 


Ехатріє 8. What rate of interest is obtained on money invest. 
ed in the 4 per cents. at 79$ ? (B. $ p. с) 
Interest obtained on R80 money — R4, 
"——— € ЕНА R20 ..........= Ви, 
основное ИБО ое ВБ, 
e. Rate of interest obtained is 5 per cent. 
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Example 9. At what price (including brokerage) would a person 
have to purchase the 4% per cents. to get 5 per cent. for his money? 


R5 = interest on Rioo money, 
RI = e R2o ...... 2233 
Rah =................ ВОО 25... $ 
the stock must be bought at 9o. 
Example то. What is the better stock to invest in, 4 per cents. 
at 95 or 43 per cents. at 1057? 
In the first case, interest on R95 money «Ви, 


876 ...... фоорсоосо Ri 609900999 = H 
in the second case, ............... RIOS ......... = RE, 
UU usb ЛЫ rV Rr e29000229 = Rats. 


It will be found that 52, is greater than gs ; and therefore the 
second is the better investment. 


Example 11. А person finds that if he invests his money in 
the 4 per cents. at 98 his income will be R42 less than if he invests 
it in the 5 per cents. at 112 ; find the sum to be invested. 


In the first case, income from ВІ =R; 
in the second case, ................ R1 «Вії»; 
difference of income from Ri =R fz- Ву — R13... 
Now, R442s; —difference of income from Ви, 
. Ri De ............ ВА ХХ, 
H42- ыры — Á— .... AAAI AGA 
ог R10976. Ans. 


EXAMPLES. 170. 


What rate of interest is obtained by investing in the 
1. 4 per cents. at go? 2. 3 per cents. at 70 ? (B. р. с.) 


3. A person buys £800 3 per cent. consols at 85, and {£500 
more when they are at 97 ; how much per cent. will he get for his 
money after deducting an income-tax of 74. in the £ ? 

4. What rate of interest do I get upon my money; if I buy 
Railway Shares of R75 each (which pay 4 per cent.) at 85 and pay 
an income-tax of 4%. in the В? 

Б. At what price would a person have to purchase the 4 per 
cents. to get 5% per cent. on his money ? 

6. What isthe price of stock, when the 4% per cents. pay 
Íhterest at the rate of 6 p. c. on the money invested ? (В. $ p. с.). 


С. A. 18 
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“2. When the 4 per cents. are at 88, what ought to be the price 
of the 43 per cents. to give the same rate of interest ? 


8. A man invested in the 4 per cents. ; if, aíter deducting an 
income-tax of 65. in the rupee, he obtained 44 per cent. interest 
on the money invested, at what price did he buy ? 


9. If Bank stock bought at 14 per cent. discount pay 6$ per 
cent. оп the investment, how much per cent, would it pay if it 
were bought at 28 per cent. premium ? 


10. Which is the better investment, 4 per cents. at 82 or 5 per 
cents. at 1022? | 

ll. Which is the better stock to invest in, 33 per cents. at 824 
or 4 per cents, at 1008 ? (B. 4 p. c.) 

12. Find the difference per cent. in income between investing 
in the 4 per cents. at 88 and 44 per cents. at до. 

18, A person finds that if he invests his money in the 4$ per 
cents. at 96 his income will be greater by Bio than if he invests 
it in the 4 per cents. at 88 ; find the money to be invested. 

14, By investing a certain sum of money in the 3 per cents. at 
75 а man gets 4,5. 13. 4 less in income than he would get by investing 
the same sum in the 3% per cents. at 84 ; find the sum invested. 


MISCELLANEOUS EXAMPLES. 171. 


1. A person invested money in the 4 per cents. when they were 
at 95, and some more when they were at до ; find the advantage 
per cent. of the second purchase over the first. 

2. A person invests Ri6600 in the 3 per cents. at 83, and 
when the funds have risen 7 per cent. he transfers $ of his capital 
to railway stock at 674 ; what dividend ought the latter to pay that 
he may thereby increase his income by R50 ? 

8. Which is the better investment, £1256 in the 33 per cents. 
at 87, or in the railway shares at £89 per share, the dividends in 
the latter case being 32 per cent. on the sum invested ? 

4. А person possesses £3200 3 рег cents., which he sells at 
99%; he invests the proceeds іп railway shares at £56 a share, 
which shares pay 5 per cent. interest on £45, the amount paid on 
each share. By how much is his income altered by the transaction ? 

Б. А person has Rs000 stock in the 3 per cents. which he sells 
and re-invests in the 3% per cents. at 874 and increases his income 
by R5 ; find the price of the 3 per cents. 

6. By selling £1500 3 рег cents. at 95 and re-investing it I 
increase my income by £15 а year. Ifthe dividend on the new 
shares is 8 per cent., what is the price of them ? 


7T. What sum must be invested in the 3 per cents. at 9o to 
amount in 23] years at simple interest to £3210 cash ; the price of 
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the stock remaining unchanged? How many years sooner would 
the amount be realized if the price of the stock rose to 96 ? 


8. A gentleman in India has been receiving I2 per cent, on 
his capital ; he goes to England, invests it in the 3 per cents. at 
948, and his income in England is £2400 a year ; what was his 
income in India? (21 = Rio.) 

9. How much 3 per cent. stock must be sold at 874 to pay the 
present worth of R1645 14а. due то months hence, at 32 per сеп? 


10. Municipal Debentures are at 119 when the Government 
Securities are at 935, what should be their price when the Govern- 
ment Securities are at 713? 


_ И. Whatis the price of the 4 per cents. when ү of the sum 
invested 1s received as annual interest after. deducting an income- 
tax of 4 pies їп the rupee ? 


12. A person invests R23800 partly in а 4$ per cent. stock at 
975 and partly in the 3 per cents. at par : if he holds twice as 
much 3 per cents 45 43, find the income that he obtains from the 
whole investment. 

13. A man having money invested in the 5 per cents., from 
which he derives an income of /,864, sells out at до, and invests in 
shares that pay 5 per cent. interest : if his income be now increased 
by £336, at what price does he buy the shares ? 

14. What sum must have I invested in the 3% per cents. at 01 
if, after investing £4000 more in the 3 per cents. at 75, and paying 
an income-tax of 7d. in the £ on my total gross receipts, 1 find my 
net income to be £524. 55. ? 


15. A person who has a certain capital calculates that if he 
invest half his capital in the 3 per cents. at 90, and half in the 4 per 
cents. at par, his total income will be Ri100 ; what is his capital ? 


16. A invests £3500 in buying equal amounts of 3 per cents. 
at 781 and б per cents. at 1098. 2 invests the same sum, half in 
one stock and half in the other. Find (1) the difference in their 
incomes, (11) the ratio of their rates of interest. 


17. Four per cents. are at 95, and 4% per cents. are at 105, 
One person buys R200 stock in each, and another person invests 
R200 in each : compare the rates of interest obtained by the two 
on their whole investments. 

18. A shareholder receives one year a dividend of то per cent. 
on his stock and pays an income-tax of 4 pies in the rupee. The 
next year he receives a dividend of 12 per cent. and pays an income- 
tax of 5 pies in the rupee. If his income is R394.5.4 more in 
the latter than in the former year, how much stock does he hold? 

19. 2o shares in a company are worth R1600 when the dividend 
is at the rate of 5 per cent. ; how many shares ought to be worth 
R960 when the dividend is at б per cent. ? 
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20. A person invested R2800 in the purchase of 4 per cents. 
at 90 and 43 per cents. at95. If his total income is R130, how 
much of each stock did he buy ? 


21. A man invests £1600 in the 4 per cent. stock at 80 and 73 
per cent. stock at 125 ; what sums must he invest Іп the respective 
stocks to make 52 per cent. on his money ? 


22. А person, by selling 4 per cents. at 87 and investing the 
proceeds in the 5 per cents. at 95, finds that his income is increased 
by R17 : how much 4 per cents. did he sell ? 


23. 4 per cent. stock, bought at 95%, is held for 6 months at 
the end of which time the interest is paid ; it is then sold at the 
same price at which it was bought : find the rate per cent. per 
annum of interest obtained for the money used. (Usual brokerage). 


24. A person invests R255 in the 4 per cents. at 85, and sells 
part of his stock when they have risen 5 per cent. and the remain- 
der when they have fallen 8 per cent. ; he lost Rit by the transac- 
tion : how much stock did he sell out at first ? 


25. 5 percent. stock is sold at 108, and with the proceeds 
4 per cent. stock is bought at 914 ; after a time 4 per cent. stock is 
sold at 958 and the original stock purchased at 109, leaving a profit 
of R109 on the transaction : find the amount of 5 per cents. sold. 


26. Ifthe 3 per cents. be at 95, and the Government offer to 
receive tenders for a loan of £5,000,000, the lender to receive 
£5,000,000 stock in the 3 per cents. together with a certain sum in 
the 3} per cents., what sum in the 32 per cents. ought the lender 
to accept ? 


27. The present income of a railway company would justify a 
dividend of 6 per cent., if there were no preference share ; but as 
£50,000 of the stock consists of such shares which are guaranteed 
7% per cent. per annum, the ordinary shareholders get only 5 per 
cent. : find the amount of the ordinary stock of the company. 

28. A person buys 6 per cent. bonds, the interest оп which is 
payable yearly and which are to be paid off at par t year after the 
time of purchase; if money be worth 5 per cent., what price should 
be given for the bonds ? 


LII. EXCHANGE. 


245. Exchange means the giving or receiving a sum of 
money of one country equal in value to a given sum of money of 
another country. 

The par of exchange between two countries denotes the 
intrinsic value of a coin of one country, as estimated in terms of a 
coin of the other country. 
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The course of exchange is the асма! or marketable value 
at any time of a coin of one country, as estimated in terms of a 
coin of the other country. 

Thus, the quantity of gold in the English Sovereign being 1°261 
times the quantity of gold in the French Napoleon, at par of ex- 
22. is equal to 17261 Napoleons ; but іп the course of ex- 
change £1 may be equal in value to a little more or less than 17261 
Napoleons. 

Arbitration of exchange is the determination of the rate of 
exchange, called the arbitrated rate, between the first and last 
of а given number of places, when the rates of exchange between 
е first and second, the second and third, etc., of these places are 

nown. 


846. Money transactions between one country and another 
are usually carried on by meansof Foreign Bills of Exchange 
or briefly Foreign Bills. 

The following is the usual mode of proceeding : 

Suppose I want to transmit £100 to a merchant in London. 
1 go toa banker and buy a bill for the given amount, payable in 
London, at the current rate of exchange ; I then send the bill to 
the merchant in London, who presents it to the person on whom 
it is drawn and receives the amount. 

241. The following table gives the principal foreign monetary 
systems. 


France 

Belgium | 1 {тапс = 100 centimes 

Switzerland 

Italy ... Ilira =  IOO centesimi 

Spain .. I peseta = 100 centimos 4 
Стеесе .. I drachme = 100 lepta -9i4. 
Servia ... I dinar = тоо paras 

Bulgaria .. 1 leva = 100 stotinkis 

Roumania ... I ley = 100 banis 

Germany ... І mark = 100 pfennige  — 1124. 
Austria ... Iflorin or gulden = 100 kreuzers --14. 1134, 
Turkey ... I Turkish pound = тоо piastres — — 18s. це 
Holland ... Г florin = 100 cents = 15. 84. 
Poriugal | ... I milreis = 1000 reis = 45. 64. 
Sweden 

Norway | I crown = 100 Ore -14, 044. 
Denmark 

United States | г dollar ($) = 100 cents = 4, 2d. 
Russia .. =I rouble = 100 kopecks =Ri.12.3% 
China ... ItaeleIo mace = 100 candareens=R3, 
Japan .. I yen = 100 sen -R2.7.6. 
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Note. In the countries whose names have been printed in 
italics in the above table, as in India, the standard coins are sz/ver; 
in England the standard coin is 8022, hence the value of the Rupee, 
etc., in English money varies with the amount of silver which can 
be bought for a gold sovereign. For some years past the value of 
silver as compared with gold has been steadily declining. A few 
years ago a Rupee was equal in value to about 25.; now it is equal 


to Is. 44. 


Example 1. Calculate the ра’ of exchange between the 
sovereign and the rupee, supposing pure gold to be worth 15 times 
its weight of pure silver, having given that 4628 sovereigns are 
coined from І lb. troy of standard gold, 44 fine, and that a rupee 
weighs 180 grains of silver and is 14 fine. 


| : 12х20х 2 I2x 20x 8 x 40 
The sovereign weighs —— 4 Or `- EU a gr; 


46% 
and therefore it contains (1252059540::44) gr. ог 29х9540Х11 gr, 
of pure gold. 


The rupee weighs 180 gr.; and therefore it contains (180 x 14) gr. 
or 165 gr. of pure silver, which is equivalent to > gr. or II gr. 
of pure gold. 


4 2 . . 
Now the number of rupees equivalent to a sovereign 15 the 
same as the number of times 11 gr. is contained in 2958540Х11 gr, 


Hence the sovereign = 20525209111 rupees 
= 10727...rupees. 





Example 2. Find the relation between the rupee and the 
shilling as determined from the intrinsic value of the two coins ; 
having given that a rupee weighs 180 grains, and is 41 fine ; and 
that 1 Ib. troy of silver, 25 fine, is coined into 66 shillings. 


We find, as in the preceding example, that the rupee contains 
165 gr. of pure silver. The shilling contains (33540533 x 24) gr. 
ог 24х81 gr. of pure silver 


I rupee =(165 + 2487) shillings 
== 2'043.. Shillings. 
Example 3. Exchange R550 for English money at 15. 84. per 


rupee. 
RI == I S, 84., 
В 550 ==15. 82. x 550 
= 745. 165,84. Ans. 
Example 4. Determine the course of exchange between India 


and England, when Indian money is at a discount of 25 p. с.) 
having given that at par I rupee=2 shillings. 
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[Indian money being at a discount of 25 p. c. means that it is 
worth 25 p. c. less English money than it would be if it were at par.] 


At рат Вг =25., 
at25p.c.disc. Бі--25.--2 of 25. 
= 15. 64. 


The course of exchange is Is ба. per RI. 


Example 5. Ifthe rate of exchange between Calcutta and 
London is at Is. 94. per rupee, and that between London and Paris 
is at 25 francs рег Zi, what is the arbtirated rale of exchange 
between Calcutta and Paris ? 


RI=15. 94. = £55 = gy X25 francs=2,% francs. (See Art. 205.) 
The required rate is 2,5 francs per rupee. 


EXAMPLES. 172. 


1. Convert R3782 to English money, the course of exchange 
being 15. 544. per В. 


2. Exchange £329. 75. 64. for Indian money at RII. да. per £. 


3. А spanish pistole is worth 155. and an Austrian ducat 
95. 54. ; how many ducats are equivalent to 226 pistoles ? 


4. А French Napoleon or 20-franc piece is worth £°79 ; find, 
to the nearest farthing, the value in English money of 123721 francs. 


5. A bill bought in Calcutta at Is. 64. a rupee, is sold in New 
York at 4з. 3d. a dollar ; determine the course of exchange between 
New York and Calcutta. 


6. If 43620 thalers ; 25 thalers=93 francs; 27 francs 
= 5 scudi ; and 62 scudis 135 gulden ; how many gulden can 1 get 
in exchange for £11? 


7. Find the arbitrated rate of exchange between Vienna and 
Calcutta in rupees for 1 florin, when the exchange between 
Calcutta and London is R3 for 55., between London and Paris is 
25 francs for Zi, between Paris and Berlin 5 francs for 4 marks, 
and between Berlin and Vienna 2 marks for 1 florin. 


8. If athaler is equivalent to 4o kreuzers, то silber-groschen 
and half a gulden, and if 30 silber-groschen make a thaler and бо 
kreuzers make a gulden, how many gulden are worth 8 thalers ? 


9. ИВгш England exchanges for 15. 534, and if £1 in 
India exchanges for R13. ба. 62., how much do you lose in Вдбо 
by the two exchanges ? 

10. , A person in Calcutta wishes to remit a debt of 240 dollars 
to New York . when the exchanges are І dollar 2. 13a, 
R1215. 64. and 255.==0 dollars. Is it more'advantageous for him 
to remit directly to New York or circuitously through London ? 
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11. A merchant in London is indebted to one at St. Petersburg 
15000 roubles : the exchange between St. Petersburg and London 
із sod. per rouble, between St. Petersburg and Amsterdam 914. КІ. 
per rouble, and between Amsterdam апа London 365. 34. Fl. per 4, 
sterling. What difference will it make if the London merchant is 
drawn upon through Amsterdam or direct ? 


12. Ifin London 1 get Zi for 25 francs 20 centimes, what 
shall I gain or lose per cent. by taking French money into Bavaria 
when the exchange is I1 gulden 40 kreuzers for Z1, and 8 gulden 
20 kreuzers for a Napoleon? (1 Маро. ==20 fr. ; І їг. == 100 cen- 
times ; 1 guld.=60 kreuz.) 


13. The Indian bazar maund is equal to 822 lb. avoir., and the 
rupee is equal to 25. If 1 md. of wheat cost R3, what will be the 
price in English money of I cwt. ? 


14. Exchange 380 dollars for English money when it is at a 
discount of 5 per cent., given that at par і dollar —45. 24. 


15. Exchange R660 for English money when it is at a premium 
of то рег cent., it being given that at par Rt == 15. 1034. 


16. If India exchanges with England ata loss of 15 per cent. 
when the course of exchange 15 Is. 54. per В, what is the par of 
exchange ? 


17. A merchant in Calcutta wishes to remit to London Бодоо, 
a rupee being equal to 25. ; for what sum in English money must 
he draw his bili when bills oz London are at a premium of 123 
per cent. ? 


18. I pay R51000 to a bank for a bill of exchange payable in 
London. The rate of exchange is 15. 1044. for the rupee, and the 
bank charges me 2 per cent. on the amount payable in England. 
How much will my agent in London receive ? 


19. А person in London owes another in St. Petersburg 460 
roubles, which must be remitted through Paris. He pays the 
requisite sum to his broker whenthe exchange between London 
and Paris is 23 francs for £1, and between Paris and St. Petersburg 
2 francs for one rouble. The remittance is delayed until the rates 
of exchange are 24 francs for £1, and 3 francs for 2 roubles. 
What does the broker gain or lose by the transaction ? 


20. The exchange of Calcutta on London at 3 months is 15. 444, 
per R ; find the exchange at sight, reckoning 5 per cent. per annum. 


21. Calculate the par of exchange between the gold mohur, 
weighing 180 grains, 4j fine, and the U. S. eagle, weighing 258 
grains, 1% fine. 

22. Calculate the par of exchange between the Napoleon and 
the rupee, supposing pure gold to be worth I5 times its weight 
of pure silver ; being given that 161975 grains of French standard 
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gold, % fine, is coined into 155 Napoleons, and that a rupee соп- 
tains 180 grains of silver, 14 fine. 


23. From 3465 grains of fine silver are coined 14 thalers ; find 
the value of a thaler, when a pound troy of Indian standard silver, 
of which 11 parts out of 12 are fine, is worth R32. 


24. If 1 lb. of English standard silver, of which 37 parts in 40 
are pure silver be worth 625., find the value of a Hyderabad rupee 
which weighs 7 dwt. 17 рг.) and has a fineness of 30 parts in 31. 


25. The gold coinage of one nation contains 1 part of silver to 
II parts of gold ; that of another nation, I part of silver to 23 
parts of gold. It is found that 59 of the first weigh as much as 
123 of the second. The intrinsic value of silver is one-sixteenth 
that of gold. Determine the par of exchange. 


LIII. METRIC SYSTEM AND DECIMAL COINAGE. 


248. The Metric System of weights and measures, which 
originated in France, has been introduced to a greater or less 
extent into almost all the countries of Europe. It is also nearly 
always used in scientific treatises. 


The Tables of weights and measures in the metric system are 
constructed upon one uniform principle, by attaching the following 
prefixes to each of the units. 


GREEK PREFIXES. LATIN PREFIXES. 
Deca means 10 times. | Deci means то part of. 
Hecto з IOO » Centi » Iooth эм 
Kilo 9 IOOO ” Milli ” Ioooth 9 y 


Myris з 10000 3 


In this system the fundamental unit of length is the Metre, 
whence the system is called the metricsystem. The metre is 
equal to 307370... inches, and was originally taken to be the 
ten-millionth part of a quarter of the terrestrial meridian. An 
error has however been since found in the mcasurement of the 
terrestrial meridian, and the metre therefore is not exactly the 
length it was stated to be. The metre was computed to be 
39'37079...inches. The latest determination makes it 202701123... 
inches, but the last two figures are uncertain. 


TAB'.E. 


Io millimetres (mm.) 
IO centimetres 

Io decimetres 

IO metres 

10 decametres 

Io hectometres 

10 kilometres 


centimetre (cm.). 
decimetre (dm.). 
metre (m.). 
decametre (Dm.). 
hectometre (Hm.). 
kilometre (Km.). 
myriametre (Mm.). 


11171111 
944 44:44 
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I metre- 39% inches nearly about 1} yards ; І ст. = inches 
nearly ; гп =4 inches nearly; І kilometre=about 5 furlongs. 
I inch =2'5400...centimetres. 


Example. 23564 m. 7 dm. 9 cm. 8 mm.—23564798 mm. 

-25356479:8 cm. 223564798 dm.=23564'798 m. =2356°4793 Dm. 

= 235°64798 Нп1.=23"564798 Km.=2°3564798 Mm=2 Mm. 
3 Km. 5 Hm. 6 Dm. 4°798 m. 

The unit of area is the square metre. In measuring land 
the unit used is a square decametre, called an are, and the only 
multiple and submultiple used are tbe hectare (-100 ares=a 


square hectometre) and the centiare (= Вс of ап are=a square 
metre ). 


TABLE. 

100 sq. millimetres (mmq.) = І sq. centimetre (cmq.). 
100 sq. centimetres = I sq. decimetre (dmq.). 
Ioo sq. decimetres = I sq. metre (mq.). 
100 Sq. metres = I sq. decametre (Dmq.). 
100 Sq. decametres = І 54. hectometre (Hmq.). 
100 sq. hectometres = 154. kilometre (Kmq ). 
Ioo sq. kilometres = І sq. myriametre (Mmq.). 

I centiare (ca.) I sq. metre. 


Ioo centiares I are (а.) [7^ 1 sq. decametre). 
100 ares I hectare (ha.)[=1sq. Hm.] 


I sq. metre = 15500 sq. inches; I sq. inch =6'4516 sq. centimetres. 

I are=1076'4 sq. feet nearly ; І һес(аге==2% acres roughly. 

Examplet. 2 Ота. 64 mq. 9 dmq. 34 cmq.—2540934 cmq. 
- 26409'34 ат. = 2640934 mq. 22:640934 D mq. = ‘02640934 Hi mq. 
= '0002640934 Kmq. 

Ехатфіє 2. 73204 ca.=732'04a.=7°3204 ha. —7 ha. 32а. 4са. 

The unit of volume is the cubic metre. The multiples of 
the cubic metre are seldom used. In measuring wood the cubic 
metre is called a stere, and то steres make a decasfere. 


TABLE. 


1000 cu. millimetres = I Cu. centimetre. 
1000 cu. centimetres = I си. decimetre. 
1000 cu. decimetres = I cu. metre. 


111 





I cu. те{те==ї stere ; Io steres=™I decastere. 
I cu, metre or stere = 353 cu. feet (nearly). 
Example. 2703567 cu. m.» 27035767 си. dm. 927035670 cu. cm. 
wu 27 Cu. m. 35 си. dm. 670 cu. cm. 
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The unit of capacity, both for liquids and dry goods, is the 
litre, and is equal to a cubic decimetre. 
TABLE. 
Io millilitres (ml.) 
Io centilitres 
10 decilitres 
Io litres 


centilitre (cl.). 
decilitre (dl.). 
litre (lit.). 
decalitre (DI.). 
IO decalitres hectolitre (H1). 
Io hectolitres 1 kilolitre (КІ.). 


Since I litre- 1 cubic decimetre, 1000 litres=1 kilolitre, and 
tooo cubic decimetres=1 cubic metre,  .. І kilolitre=1 cubic 
metre. . 

I ІШте--617024... cu. inches=1'759... pints=1# pints nearly ; 
I kilolitre = 357217 cu. feet (nearly). 

Example. 30257407 lit. = 30254:07 dl. = 3025407 cl. = 3025407 ml. 
== 302*5407 D1. = 30'25407 НІ. = 3'025407 Kl.=3 КІ. 2 DI. 5 lit. 4 dl. 
7 ml. 

The unit of weight is the gram (or 27409717) whichis the weight 
of a cubic centimetre of distilled water at its maximum density. 


TABLE. 


I centigram (cg.). 
I decigram (dg.). 
I gram (gr.). 
decagram (Dg.). 
hectogram (Hg.). 
IO hectograms kilogram (Kg. or Kilo.). 
то kilograms myriagram (Mg.). 

Since I litre-»1000 cubic centimetres, and г kilogram = 1000 
grams, .. the weight ofa litre of water=1 kilogram. The 
weight of a kilolitre (1 cubic metre) of water is 1000 kilograms 
and is called a tonneau de mer ох millier. A guintal=100 
kilograms. 

І gram=15'432... grains or 153 grains roughly; kilogram = 
272046... lb. avoir. ==2$ lb. avoir. nearly. 

2488. The Metric units, with their relations with one another 
and their equivalents in British units, are collected together 
below for ready reference. 


I, Unit of Length із the Metre = 39'370113...inches 
= 398 inches nearly. 


II. Unit of Surface is the Are =1 sq. decametre 
=1076'4 sq feet nearly 
=ù acre roughly. 

ПІ. Unit of Volume isthe Stere =1 cu. metre 
= 253 cu. feet nearly. 


111111 


то milligrams (mg. 
IO centigrams 

10 decigrams 

IO grams 

Io decagrams 


мя іш рч 


к4 
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IV. Unit of Capacity, both for liquids and dry goods, 
is the Litre- 1 cu decimetre 
= 6102 4...cu. inches 
=I 759...pints or 13 pints nearly 
=='2. gallons nearly. 


У, ‘Unit of Weight is the Gram =the weight of a cu. centimetre 
of distilled water at 4°С. 
= I 5432. ..grains 
== 15% grain nearly 
== o022...lb. avoir. 


French Money. 


IO centimes (c.) к= I decime. 
Io: decimes - I franc (fr.). 
Accounts are kept in francs and centimes only ; thus 32°78 
francs" is read 32 francs 78 centimes, 
The Franc is a silver coin composed of 9 parts of silver and 
I part of copper, and weighs 5 grams. 1615 equal to 924. nearly. 
The Napoleon is a gold coin »20 francs. 
THE PROPOSED DECIMAL COINAGE OF GREAT BRITAIN. 


Io mils (m.)z 1 cent (c.) ; го cents=1 florin (f.) ; то florins= Дт. 


249. The great advantage of a decimal system of weights and 
measures 15, as we have seen, that a compound quantity can be 
reduced to a simple quantity, and vice versa, without going 
through the processes of multiplication and division. Hence 
compound rules are replaced by the corresponding simple rules. 

Example 1. Express 7 hectares 34 ares 6 centiares as а 
decimal of a sq. kilometre. 

7 ha. 34 а. 6 Ca, ма 7 3406 ca. = 7 3406 sq. metres = 7 34°06 sq. decametres 
к-7"3406 sq. hectometres »'073406 sq. kilometres. 

Examfle2. A wheel makes 1230 revolutions in passing over 
2 kilometres 5 hectometres 9 metres 2 decimetres ; what is its 
circumference ? 

2Km.5 Hm. 9 m. 2 dm.=2509'2 m. ; 2509°2-+1230=2'04 ; 
2. the circumference reqd, «а 2:04 metres=2 metres 4 centimetres. 

Example 3. А cubic foot of alcohol weighs 94 Ib. ; find the 
weight of a litre in grams, supposing a litre to be equal to ‘035 
си, ft., and a gram 15°43 grains. 

Weight of a litre of alcohol«'035 x 94 Ib. 

= '035 X 94 X 7000 grains 
"035 X 94 X 7000 
= 0 ——— grams 
1943 F 
э 1492'5...grams. 
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Example 4. Cloth is sold at 21 fr. 80 с. per metre; what 15 
the corresponding price per yard in English money, if £1 be worth 
25 fr.25c.? [1 metre = 39:37 inches. | 


36 





I yard = 36 inches == metres ; 
39°37 
cost of 1 зара ee centimes = Gane 
39°37 39°37 Х 2525 


= 155. 914. nearly. 


Р Example 5. Add together 43. 7f. 2с. 3m., £9. 2f. ос. 4m., and 
71. 3C. 
mils 
3723 
9204 
730 
13657 mils= £13. 6f. 5c. 7m. Ans. 


Example 6. Multiply 7f. 9c. 3m. by 32. 
mils 
793 
DNO 4 
1586 
2379 


25376 mils= £25. 3f. 7c. 6m. Ans. 


250. We сап easily decimalise a sum expressed іп Ж. s. d. and. 
change decimal coinage into £. 5. 4. 


Example 1. Express £7. 155. 754. in decimal coinage. 


ее 
124 75... 
20| 157625 





£7°78125=£7. 7f. 8c. 25m. Ans. 


Example 2. Express £9. 3f. 9c. 8m. іп Д. s. d 
491398 
20 


d. 117520 
2. £9. ЗЕ 9с. 8m.» £9. 75. 117524. 
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EXAMPLES. 1728. 
Reduce 
1. 2305000 millimetres to kilometres. 
2. 304007 centimetres to kilometres, etc. 
3. 12c3270 millimetres to decametres, etc. 
4. 75 kilometres 7 decametres 3'05 metres to millimetres. 
Б. 3070'5086 decametres to kilometres, etc. 


6. 23 sq. kilometres 8 sq. decametres 7 sq. metres to sq. 
metres. 


7. со за. kilometres 6 sq. hectometres 4 sq. metres to sq. 
decametres. 


8. 40740 centiares to hectares, etc. 

9. 8 hectares 7 ares to centiares. 
10. 36-307 sq. hectometres to hectares, etc. 
11. 3012035 cu. centimetres to cu. metres, etc. 


12. з cu. metres 27 cu. decimetres 4 cu. centimetres to cu. 
millimetres. 


18. 40700302 millilitres to kilolitres, etc. 
14. 3040600 centigrams to myriagrams, etc. 
15. 1375 centimes to francs, etc. 


16. A man walks 7:92 kilometres in 2 hours ; how many metres 
does he walk in a second ? 


17. The circumference of a bicycle wheel is 4 metres 8 centi- 
metres ; how many times will it revolve in going 16°83 kilometres ? 


18. If 25 horses eat 676 kilo. 575 gr. of corn in 9 days, how 
long will 240 kilo. 560 gr. serve 16 horses ? 


19. The weight of 226 equal parcels is 1 tonneau 921 kilo- 
grams ; find the weight of each. 


20. If 27 decalitres 8 centilitres of wine cost 67 francs 52 cen- 
times, find the cost of 15 litres. 


21. An estate containing 30 hectares бо ares is divided into 
тосо fields of equal area ; find the area of each. 


22. How much wheat at 19 francs 55 centimes per hectolitre 
ought to be given in exchange for 312 hectolitres 8o litres of barley 
at I franc 25 centimes per decalitre ? 


28. Express a yard in terms of the metre, supposing a metre 
to be equal to 39'37 inches. 


24. Express a kilometre as a decimal of a mile, if a metre be 
:39:37 inches. 
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25. The standard height of the barometer is 760 mm. Find 
this height in inches. [1 metre =39°3708 inches.] 

26. Express a pound avoir. in grams,a gram being equal to 
15:43 grams. 

27. lfa cubic ifich ofair weigh ‘31 grains, what will be the 
weight in grams of a litre of air, having given that a cubic 
metre is equal to 35°3 cubic feet, and a gram 15:43 grains. 

28 A gallon of water weighs 10 lb. ; find its volume in cubic 
centimetres, supposing kilogram to be equal to 2} Ib, 

29. Mahogany is 55 lb. to the cubic foo! ; find the weight of a 
decastere «f Mahogany in tonneaux and К! Jograms, supposing a 
cubic metre to be 35°3 cubic feet, and a kilogram 24 1b. 

ЗО. An inch is 2°54 centimetres, anda kilogram is 2*2 Ib. 
find the pressure of the atmosphere in grams рег sq. centimetre, 
supposing it to be 15 lb. avoir. to the square inch. 

31. If a kilolitre be 220 gallons, find the value, in English 
money, of a pint of liquid which is worth 33 francs the decilitre, 
1200 francs being equal to £47. 

32. A decimetre is equal to 3:037 inches, and a cubic inch of 
water weighs 252:45 grains. Express a kilogram in pounds avoir. 
correct to two decimal places. 

88. A gallon contains 277'274 cubic inches, a cubic decimetre 
is бі cubic inches, and a kilogram is 2} lb. ; calculate the weight 
in pounds of a gallon of water. 

34. The area of а room is 43°68 sq. metres, and its length 
is 832 centimetres ; find its breadth. 

85. Find the length ofa piece of ribbon which has a surface 
of 15°75 sq. dm., and which 15 175 cm. broad. 

36. Find the value per metre of cloth, when a piece 37 т, 
2 dm. 5 cm. long is worth 186 fr, 25 c. 


37. Find the number of cubic centimetres (1) in a litre, 
(2) in a stere, 


38. A plank is 3 m. long, 5 dm. broad and 25 ст, thick ; 
find the volume of the plank. 


38. A room is 7724 metres long, 4'21 metres broad, and 
contains 121921600 cubic centimetres of air ; find the height of the 
room, 


40. Find the weight of a litre of water in grams. 


41. Given that rı Ъ.=7000 grains, and г gram 154 grains, 
ШЕ the number of grams in an ounce, correct to 2 decimal 
places. 
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42. Specific gravity of a substance being the ratio of the 
weight of any volume of the substance to the weight of the saine 
volume of water, find the specific gravities of mercury and alcohol, 
having given that a decalitre of mercury weighs 136 kilograms 
and a centilitre of alcohol weighs 8 grams. 


48. A plate of iron 55 cm. long and 43 cm. broad weighs 
26901 grams. Find the thickness of the plate, if iron is 776 times 
as heavy as water. 

44. Ifa gallon of water weighs 70.000 grains, and 1 kilogram 
== {5432 grains, how many times can a litre measure be filled from 
a 3-gallon cask and what decimal of a litre will be left in the cask ? 

45. If the weight of a cubic foot of ммег= 623 lb., and 
т kilogram == 2'2 lb, ind the number of cubic feet in a cubic 
metre. 


46. Reduce 5 m. 2 dm. 3 cm. to yards, feet and inches, taking 
I metre as equal to 39°37 inches. 


47. Find the area of а field 145 metres long and 84 metres 
broad, and express it in ares. 


48. A cistern I2 metres long and 7 metres wide holds 103656 
kilograms of water. Find the depth of the water. 


49. Given that a cubic foot of water weighs 1000 ounces, 
and an inch —2'54 centimetres, find the nearest whole number of 
grams in I Ib. 


50. Given that iron is 775 times as heavy as water, find the 
weight in kilograms of a sheet of iron 34 metres long, 2:5 metres 
broad and 1 centimetre thick, 


51. A rectangular cistern 3'2 metres long and 2°6 metres 
broad has a capacity of 11040 litres. Find the depth of the cistern. 


52. Пг franc-9'4 annas, and І КПортат == 1:07 seers, find 
in francs the price of a kilogram of an article which costs a rupee 


53. А sq. yard = '84 sq. metre, and Z1*25 francs. Ап estate 
measuring 1845 hectares is sold for five million francs. What is 
this in pounds per acre ? (І асге= 4840 sq. yd.] 

54. А тооп is 18 metres long and 9 metres broad. Find its 
area in square yards (correct to two places of decimals), taking a 
metre to be equal to 39:37 inches. 


ББ. A room is Io feet 6 inches long, and 5 feet 4 inches broad. 
Find its area 1n square metres, taking a metre as equal to 39'37 
inches. 

56. Given І metres 39°37 inches : 

(0) Express an inch in centimetres correct to two places of 
decimals 
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(1) Express a sq. metre in sq. inches correct to two places 
of decimals. 


(uj) Find the nearest whole number of cubic inches in a litre. 
(iv) Find the nearest whole number of litres in a cubic foot. 


57. Given 1 inch=2'5 centimetres approximately, the weight 
of a cubic foot of water=624 15, aud г lb. = 7000 grains, find the 
nearest whole number of grains in a gram. 


58. Given г gram=15'43 grains approximately, and 1 tola 
= [90 grains, express a seer of бо tolas in grams, correct to two 
places of decinals. 

БӨ. Find the weight of a hectolitre of mercury which is 13:6 
times as heivy as water. 


60. Given г grim=15'432 grains, г lb.=7000 grains, and 
1 seer=14400 grains, shew that, approximately, 5 kilograms 
== 11 lb., and 14 kilograms- 15 seers. 


61. Given ү metre= 39°37 inches, shew that 981 centimetres 


== 32 feet nearly. 


62. The driving wheel of a locomotive is 12% metres in cir- 
cumference, and it makes 275 revolutions in а second ; how long 
will it take to travel тоо miles, И І miles 176 kilometres. 


63. Find the value of 


0'34 kilozrams +9*4 grams + боо milligrams as the decimal 
of a pound ; given I grata I5'432 grains, and I 1b. 227000 grains. 


64. Find, to the nearest litre, the content of a tank 3721 
metres long, 2°15 metres broad, and 54 centimetres deep. 


LIV. INVOICES AND ACCOUNTS. 


“ 5]. (i) Specimen of an Invoice. 
Calcutta, April 23, 1889. 


Charles Smith, Е5д., 
Bought of William Moran & Co., 
7, Bankshall Strect. 





В. | а. |2. 
8 yd. of flannel at Вт. 4а. per yd. ЯВ ... 410 о о 
Io yd. of сайсо at 3a. 62. per yd. 55% “% 44213 (0 
2 pairs of gloves at ВІ. да. 92. per pair ТУ 41 31316 
ВІ 151616 

тезеле a a 
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(1) Specimen of an Account. 
Calcutta, June 30, 1889. 


Charles Smith, Esq., 
To William Moran & Co., 
7. Bankshall Street. 








1889 А В. а. | 2. 
April 23, | То goods, аз рег invoice... is 151616 
Мау 7, | To ditto 442) owes ЭР 312 13 

» 13| То ditto cii 334 | | 0.0 
June 11, | То ditto m oes ЖБ КА 

R| 281513 
pr б 
(ui) Specimen of a Detailed Account. 
Calcutta, June 30, 1889. 
Charles Smith, Esq., 
To William Moran & Co., 
7, Bankshall Street. 

1889 R. |a. |^ 
April 23; | 8 yd. of flannel at Rr. 4а. per yd. ... 10 [о [о 

" Io yd. of calico at 3а. 62. per уд. ... 4| 2|310 

jj 2 pairs of gloves at RI. да. 92. per pair .4| 31316 
May 7, | 3 dozen stockings at Вб per 402. ... eof 18 о | о 

з 13) 13 yd. of linen at За. 62. per уд. ... 6 1416 
June 12, | 20 yd. of carpet at R3. 8а. per yd. ... чо|о1о 

y 4 pairs of socks at RI per pair... | 41910 

R|114 | 5 | 0. 





| 
| 


Note. Invoices and Accounts are called Bills. Each sepa- 
rate entry in a bill is called an item. When an account is sent to 
a buyer it is said to be rendered. 


LV. PROBLEMS IN HIGHER ARITHMETIC. 


252. Ехатрієї. A person has a number of oranges to dispose 
of ; he sells half of what he has and 2 more to 4, $ ofthe remainder 
and 4 more to В, 4 of the remainder and 6 more to С; by which 
time he has disposed of all he had. How many had he at first ? 


When he had given 2 of his oranges to C he had 6 left ; there- 
fore this is (1 =} or ф of the number he had before C came, and 
therefore he had 6x : or 8 before C came ; therefore he had (8+4) 
or 12 before he had given 4 oranges to 5 ; but this is the number 
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he had left when he had given $ of his oranges to В ; therefore this 
is (1-4) ог 4 of the number ће had before В came, and therefore he 
had 12x8 or 18 before В came ; therefore he had (18+2) or 20 
before he had given 2 oranges to 4; but this is the number he had 
left when he had given 4 of his oranges to 4 ; therefore he had 
20 X2 or 40 before A came : that is, he had 40 oranges at first. 


Example з. The expenses of a family when rice is at 12 seers 
for a rupee are R80 a month ; when rice is at 15 seers for a rupee 
the expenses are R77 a month ; what will they be when rice is at 
18 seers for a rupee ? 


The prices of a seer of rice in the three cases are Ry, Ry and 
Вт respectively ; 2, the price of a seer is first reduced by 
(5 — уу) or Rgp, and finally Бу R(45 — S) ог В. Now, when 
the saving on a seer of псе is В 5х the total saving is R(80— 77) 
от R3; .. when the saving оп a seer is Rg the total saving will 
be В2Х80 or Rs. 2. The reqd. expenses =В(80 — 5) = R75. 


Or thus : When the saving on each seer of rice is Rg, the total 
saving is R3; .. the number of seers of rice required by the 
family рег month «В3- Вау = 180 ; and the price of 180 seers at 
I2 seers for a rupee is 15; Г. the other expenses of the family 
=R(80-15)= R65. Again, the price of 180 seers at 18 seers for a 
rupee is Rio; .’. the total expenses when rice is at 18 seers for а 
rupee will be R(65 +10) or R75. 


Example 3. A labourer was engaged for 36 days, on the agree- 
ment that for every day he worked he should have 4a., but that for 
every day he absented himself he would be fined2a. Не received 
В». За. at the end of the time ; how many days was he absent ? 


If he had worked all the 36 days he would have received Бо; 
2. through absence he lost (R9 — R7. За.) or Rr. 8а. But for each 
day of absence he actually loses (42, + 24.) or ба. ; .’. the number 
of days he was absent = ВІ. 84. - ба. = 4. 


Example 4. 1 have to be at a certain place in a certain time, 
and I find that if I walk at the rate of 4 miles per hour I shall be 
5 minutes too late, and if at the rate of 5 miles per hour I shall 
be 10 minutes too soon ; what distance have I to go? 


If I walk 4 miles an hour I require 15 minutes more time in 
going the distance than if I walk 5 miles an hour. And in walk- 
ing I mile 1 require 5 minutes more at the former rate than at 
the latter, Hence I have to go a distance of 5 (Że. 15 +3) miles, 


Examples. I have a certain sum of money to be distributed 
among a certain number of boys, and I find that if I give R3 to 
each I shall spend R4 too little, but that if I give R5 to each 
1 shall spend R6 too much. How much have 1 to spend ? 
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If I give R5 instead of R3 to each I require R2 more per head 
and (844486) or Rio more on the whole; .’ the number of 
boys- Вто R27 5 ; and 7, 1 have to spend (R3x 54-84) ог Від. 


Ехат е 6. А lb. of tea and 4 Ib. of sugar cost 5r. ; but, if 
sugar мете to rise 50 per cent. and tea го per ce :,they would cest 
6s. 2d. ; find the cost of the tea and the sugar per Ib 


If both tea and sugar were to rise 50 p. c., the cost of 1 Ib. of 
tea and 4 lb. .of sugar would be 75. ба. ; but tea rises only IO р. C., 
2. до p. с. of the cost of alb. of tea=75, би. — о». 24, == 15. Да, { 
2. the cost of a lb. of teas 35. 44.; Г. the cost of 4 lb of sugar 
e 55. — 35. 44.-<15. 8d. ; and 2, 1 lb. of sugar costs 54. 


Example 7. Three tramps meet together for a meal; the first 
has 3 loaves, the second 2, and the third, who bas his share of the 
bread, pays the other two 54. ; how ought they todividethe money? 

Each eats 5 loaves ; 2. the first has given (3— 5) loaves and the 
second (2-- 5) loaves to the third: .’. the 54. given by the third 
ought to be divided in the ratio of (3—8) to (2-8), Ze, of 4101; 
2. the first will take 44, and the second 14. 


Example 8. Тһе sum of the ages of 4 and Bis now 45 yeais, 
and their ages 5 years ago were as 3 15 to 4: find their presentages. 


5 years ago the sum of the ages of 4 and В was 35 «ears ; if 
35 years be divided in the ratio of 3 to 4, the parts are 15 years 
and 20 years. .'. The present age of А is (154-5, or 20 y-ars, and 
that of В is (20+ 5) ог 25 years. 

Exampleg. А 15 twice as old as В, and 4 years older than С; 
the sum of their ages is 71 years: find the ave wt each, 

If C were as old as ~, the sum of the ages of 4, В and C would 
be 75 years ; now, dividing 75 in the 1atio of 2, І and 2, ме find 
that the parts ате 30, 15 and 30; ., Аз age 15 30 years, 285 15 
years, and C's (30 — 4) or 26 years. 

аан е о. А and В begin busivess with equal capitals. 
At the end of the year 4 has gained Кбоо, and Б ha» lost уд of 
his capital; 4 has then twice as much as 4. Find now much 
each had at first. 

(15 of 25 capital) x 22 415 capital + R600, 
(10 of 44% capital) x E КК КГК К СС 
". 18 or 1& of A's capital =......................... З 
i.e. A’s capital+4% of A’s capital А'з сара! + R600, 
2. $ of A’s capital = R600, 
ne A's capital=R6oo x $ =R750. Ans, 
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Example. 11. Divide 250 into two parts such that, 3 times the 
first part and 5 times the second part may be together equal to 95c. 


3 times the Ist part + 5 times the 2nd part=950 544) 
and the Ist part + the 2nd pait==2¢0, 
3 times the rst part + 3times the 2nd parts750 $  ...(ii) 
2 times the 2nd part = 200, [subtracting (ii) from (1) | 

*, the 2nd part— 100 ; 
and 2. the ist part=250—I00=150. 


» 


Example 12. Mangoes are bought at Вто рег 100 ; at what 
rate per тоо must they be sold that the gain оп Ёоо may be equal 
to the selling price of 250 mangoes ? 


Rr100 is the cost price of toco mangoes ; 2, (1000-2250) or 750 
mangoes must he sold for Rico ; 2, the selling price of 100 mangoes 
= R100x 199 — Rr 3h. 


FErample 13. Two passengers going to the same place have 
6 md. of luggage ^etween them, and are charged for excess of 
luggage R4. 8a. and R3 respectively ; had the luggage all belonged 
{о опе person he would have been charged R8. да. for excess. 
How much is allowed free ? 


R4. 827. + R3 is the charge on 6 md. /ess twice tle free allow- 
ance, ard R8. 4а. is the charge on б md. /е55 the free allowance , 
.. the charge on free allowance-- ВЗ. 4^. — (B4. За. - R3) — i24. 
.. (R8. да. + 122.) or Bo=charge оп 6 md. ; ., 12a. —charge on 
$ md. Therefore 4 md. is allowed free. 


Example 14. Two guns are fired from the same place after an 
Interval of 6 minutes, but a person approaching the place observes 
that 5 min. 51 sec. elapse between the reports ; what was his rate 
of progress, sound travelling 1125 ft. per second ? 


In 5 min. 51 вес, or 351 sec. the man travels a distance which 
sound will travel in (6 min. — 5 min. 51 sec.) or 9 sec. But is 9 sec. 
sound travels 1125 x9 ft. ; /. in 351 sec. the man travels 1125 x 9 ft.; 
. in I hour the man travels 1355221592529 miles or 19191 miles. 


Examfle15. R49 was divided amongst 150 children, each girl 
had 8a, and each boy 4a. ; how many boys were there ? 


If да. be given to each child, R37. 82. will be spent, and the 
boys will have got their shares. The remaining sum, ВІ, 80, 
must therefore be distributed amongst the girls only, giving 4a. 
to each. Hence the number of girls is the same as the number of 
fimes да. is contained in R11. 82. ; therefore the number of girls 
IS 46, and therefore the number of boys is 104. 
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This example may also be solved by the method of Art. 2325. 
Thus : When R49 is divided amongst t 5o children, each gets 2224. 
оп the average. Hence the question may be put thus—“Each boy 
is to have да. and each girl 8a.; in what ratio should they be mixed 
that each may have 442. on the average?" Therefore by the 
method of Art. 225 we find that the ratio of the number of boys 
to the number of girls must be (8-22) 1 (2-4) or 104 146. 
But 104+ 46 22150 ; ‚'‚ the number of Боуѕ == 104, and the number 
of girls = 46. 


Example 16. А free-hold estate is bought at 20 years’ pur 
chase ; find the rate of interest obtained on the money invested. 


“ГА free-hold estate is bought at 20 years’ purchase" means that 
it is bought for 20 times the yeaily rent derived from the estate.] 


If the value of the estate is R2o, the rent is Вг; .". if the value, 
of estate is Rioo, the rent is Вс. Therefore the rate of interest 
obtained is 5 p. c. 


Example 17. И 36 oxen in four weeks eat up the grass on a 
field of 12 acres and what grows upon it during the time ; and 21 
oxen eat up the same in 9 weeks ; how many oxen will it main- 
tain for 18 weeks, supposing the grass to grow uniformly during 
the time ? 


Origl. growth +4 wk.’s growth maintains 36 ох for 4 wk, 
гсзыны ыра нео. ob "ОХ JOE 144 Wi 
also, origl. growth +9 wk's growth..s.essssssssse 21 ох for 9 wk, 
аня” OX fOr 189 МК. 
Hence, subtracting 2nd line from the 4th, 


5 wk.’s growth maintains І ox for 45 wk., 
2% I wk's growth ....... I ox for 9 wk, 
2% 16 wk.’s growth ...........«. I ox for 144 wk. ; 
but origl. growth + 4 wks growth ............ I ox for 144 wk. ; 
2. origl. growth 212 wk.s. 
Now; I wks growth maintains for 9 wk. |І ox; 
I I wk/s growth .............. for 18 МК. | &ox, 
n (12-518) or 30 wk.’s growth ,............ for 18 wk. 15 OX, 


£.e., origl. growth + 18 wks growth .............. for 18 МК. I5 Ох. 
Answer, 15 oxen. 
EXAMPLES. 178. 


1. A person has a number of oranges to dispose of ; he sells 
half of what he has and one more to J, half of the remainder and 
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one more to Z, half of the remainder and one more to C, and half 
of the remainder and one more to D ; by which time he has dis 
posed of all he had. How many had he at first ? 


2. Athief having stolen some money from the palace of Siraj 
Uddowlah was caught on his way back by the head 24074 who let 
him off on getting half the money and R20 more ; he was caught 
again by the sentry at the palace gate, who got a third of what he 
then possessed and Rio more ; lastly he was let off by the Фо/шаї in 
his rounds on getting } of what he still had апа R6 more. The 
thief came home robbed of all he stole. How much did he steal ? 


8. The expenses of a family, when rice is at 8 seers for a 
rupee, are R75 a month ; when rice is at Io seers fora rupee, the 
expenses are №72 a month (other expenses remaining unaltered) : 
what will they be when rice is at 12 seers for a rupee ? 


4. A labourer was engaged for 15 days, on the agreement that 
for every day he worked he should have ба. but that for every 
day he absented himself he would be fined 2a. He received R4. 2a. 
at the end of the time ; how many days was he absent ? 


Б. I have to be at a certain place in a certain time, and I find 
that if I walk 3 miles an hour I shall be 10 min. too late, and if I 
walk 4 miles an hour I shall be 73 min. too soon ; what distance 
have I to go? 


6. I have a certain sum of money to be distributed among a 
certain number of boys ; and I find that if І give R2 to each I shall 
spend R4 too little, but if I give R3 to each I shall spend R3 too 
much. How much have I to spend ? 


7. lhavea certain sum of money wherewith to buy a certain 
number of nuts, and I find that If I buy at the rate of 40a penny 
I shall spend 54. too much, if 5o a penny, 104. too little. How 
much have I to spend ? 


8. A lb. of tea and 3 Ib. of coffee cost 55.; but, if .coffee were 
to rise 33$ р. c. and tea бор. с, they would cost 7s. Find the 
cost of tea and coffee per lb. 


9. 3 lb. of tea and 4 ìb. of sugar cost 85, ; but; if sugar were 
to rise 25 p. с. and tea were to fall 25 р. C., they would cost 75. 
Find the cost of tea and sugar per lb. 


10. Three tramps meet together for a meal; the first has 3 
loaves, the second 4, and the third, who has his share of the bread, 
pays the other two 7 half-pence ; how ought they to divide the 
money ? 

11. Two settlers in New Zealand own adjoining farms of 700 
and 500 acres respectively. They unite their farms, taking at the 
same time a new partner who pays £1209 on the understanding 
that $ of the land will in future belong to each. How is the £1200 
to be divided between the original owners ? 
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12. The sum of the ages of А, Band Cis now 9o years, and 
their ages Io years ago were as 3 : 4 | 5; find their present ages. 


18. 4 is twice as old as В, and 5 years older than С ; the sum 
of their ages is 45 years; find the age of each. 


14. Divide R80 between A, Band C in such a manner that 
A may get 3 times as much as B, and В Вто more than С. 


15. A and В begin business with equal capitals. At the end 
of the year 4 has gained R130, and В has lost 4 of his capital ; 
A has then twice as much as В. Find how much each had at first. 


18. A and Р begin business with equal capitals. At the end 
of a certain time A has gained 1 of his capital, and Л has lost 
R200; В has row $ of what 4 has. How much had each at first ? 


17. Divide 155 into two parts such that, twice the first part 
and 3 times the second part may be together equal to 370. 


18. Divide тоо into two parts such that, $ of one part and 4 
of the other part may be together equal to 40. 


18. Divide 350 into two parts such that, 3 times the first part 
and $ of the second part may be together equal to 250. 


20. Mangoes are bought at R5 per тоо ; at what rate per тоо 
must they be sold that the gain on R 100 may be equal to the selling 
price of доо mangoes ? 


21. Sugar is bought at да. рег seer ; at what rate per seer 
must it be sold that the gain on Rio may be equal to the seiling 
price of 8 seers ? 


22. Two passengers going to the same place had 8 md. of 
luggage between them, and were charged for excess of luggage R3 
and R4 respectively ; had the luggage all belonyed to one person 
he would have been charged R14 for excess. Find how much 15 
allowed free, and how much luggage each had. 


28. Two guns are fired from the same place after an interval 
of Io minutes, but a person approaching the place observes that 
9 min. 30 sec. elapse between the reports ; what was his rate of 
progress; sound travelling 1121 ft. per second ? 


24. Two guns are fired from the same place at an interval 
of 15 minutes, but a person going away from the place hears the 
reports at an interval of I5 min. 30 sec.; if sound travels 1125 ft. 
per second, find his rate of travelling per hour. 


25. Two guns are fired from a place at an interval of 28 
minutes, but a person approaching the place, at the rate of 13}9 
miles an hour, hears the reports at an interval of 27 min, 30 sec. 
Find the velocity of sound per second. 


28. Cannons are fired at regular intervals in a town, and а 
person riding towards it at the rate of 9 miles an hour hears the 
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reports ai intervals of 15 minutes ; at what intervals must the 
cannons have been fired, sound travelling 1120 ft. per second ? 


27. Cannons are fired at intervals of 10 minutes in a town 
towards which a passsenger train is approaching at the rate of 30 
miles an hour ; if sound travels 1136 ft. per «econd, find at what 
intervals the reports will be heard by the passengeis. 


28. Ro was distributed among 50 children, each girl had R2 
and each boy В: ; how many boys were there ? 


29. 35 fruits, consisting of mangoes and oranges, were bought 
for R2. 8a. ; if the mangoes cost 2a. each and the oranges 62. each, 
find the number of oranges bought. 


80. A lump composed of gold and siiver measures 6 cu. inches 
and weighs 100 oz. ; if a cu. inch of gold weighs 20 oz. and an 
equal bulk of silver 12 oz., find the weight of gold in the mixture. 


31. 19 grains of gold or 12 grains of silver displace one grain 
of water. [fa ring, composed of gold and silver, weighs 88 grains 
and displaces 5 grains of wa'er, how many grains of silver does 
it contain ? 


92. A farmer has oxen worth £12. тоз. each, and sheep worth 
£2. 5$. each ; the number of oxen and sheep being 35, and their 
value £191. 105. Find the number he had of each. 


33. И an income-tax of 74. in Ше £ on all incomes below 
Дїоо a year, and of 15. in the £ on all incomes above £100 a year 
realises £18750 on 7,500000, how much is raised on incomes below 
2100 a year? 


34. How many years’ purchase should be given for a free-hold 
estate so ^^ "о get 5 per cent. for the money ? 


35. Ап estate is bought at 25 years’ purchase for R40,000, 
one-fourth of the purchase-money remaining at mortgage at 6 per 
cent. The cost of collecting rents 15 Віоо рег annum. What 
interest does the purchaser make on his investment ? : 


36. 16:0 oxen іп 5 weeks eat up the grass on a field of 7 acres 
and what grows upon it during the time, and 11 oxen eat up the 
same in 4 weeks, how many weeks! growth is ou the field ? 


37. lf20 oxen іп 4 weeks eat up the grass on a field of 4 acres 
and what grows upon it during the time ; and 17 oxen eat up the 
same in IO wceks ; how many oxen will it maintain for 5 weeks, 
supposing the grass to grow uniformly during the time ? 

38. Ina certain meadow there is a crop of 525 stones of grass, 
which grows uniformly. If 11 oxen turned in would consume all 
the grass in 48 days, but 6 oxen would require 98 days, what 
weight of grass would each ox eat in a day ? 


39, lf 25 horses eat the grass of 35 acres of one field in 11 
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days, in what time would 20 horses eat the grass of another 
field of 56 acres, where there is at first twice as much grass per 
acre as in the former field, the growth of the grass being neglected. 
What must be the ratio of the rates of the growth of the grass in 
that two fields so that your result may be accurately true f 


40. A wellis fed by a spring which flows continuously and 
uniformly into it. When there are 10,000 cu. ft. of water in the 
wel, 7 men can empty it in 20 days; and when there are 
I 5,000 cu. ft. of water in the well, 5 men can empty it in 50 days. 
How many cu. ft. of water flow into the well in one day ? 


4l. A cistern has one supply-pipe (4) and 2 equal waste-pipes 
(B, C) attached to it. Æ is opened, and when the cistern is partially 
filled B ıs also opened, and the cistern is emptied in 3 hours, 
Had C been opened along with В the cistern would have been 
emptied in 1 hour. How long after А was В opened ? 


42. А cistern has two pipes attached to it, one to supply and 
one to draw off. If both the pipes are opened together, the cistern 
is filled in 9 hours ; but if the waste-pipe 1s opened one hour after 
the supply-pipe, the cistern is filled in 7 hours, In what time can 
the supply-pipe fill the empty cistern ? 


48, Aleaky cistern is filled in 5 hours with 3o pails of 3 
gallons each, but in 3 hours with 20 pails of 4 gallons each, the 
ei being poured іп at intervals. Find how much the cistern 

olds, and in what time the water would waste away. 


EXAMPLES FOR EXERCISE. 114а, 
( First Series. ) 


l. State in words 10030200720021. 

2. Find the value of 66674 - 9645 — 201 + 843 — 8761. 
3. Reduce £49. Ós. 214. to farthings. 

4. Find the prime factors of 51425. 

5. Reduce 48811 to its lowest terms. 


6. Find the sum and difference of 23001 and "0414. 
7. Find the value of $ of R7. 7a. 72. 


8. Write in words 3200103102 according to the Indian 
numeration. 


9, The greatest prime number known is expressed by 
12512-- 2920? ; find the number. 


10. Whatsum will remain when four bills, amounting to 
R5.7.6, 83.4.9, R2.15.53, and RIo.13. 3 respectively, have 
been paid out of R25? 
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1l. Find the G. C. M. of 2379t and 8029. 

12. Subtract 14455 from 164. 

18. Multiply 038 by 10042, and divide ‘03217 by 6°25. 
14. Find the value of 006245 of £1. 
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15, Subtract one crore five lacs three thousand and twenty 
from twenty-nine million twelve thousand and four. 


16. Multiply 765389 by 64164 їп 3 lines 


17. 1 go to town with Z9. 15. 34. What have I left after 
buying a dozen chairs at 13s. 754. each ? 


18. Find the L. C. M. of 9669 and 16115. 
19. Add together 15, 30, ізі and 57. 
20. Express as a decimal ‘0003 + ту — ‘00849 + 865. 


21. Reduce £ of 4% of 105. ба. to the fraction of 3 of ,4 of 
Дт, 8з. 44. 


23. Express 944 in Roman notation, and СОХСЇХ in Arabic 
notation. 


23. Multiply 387659 by 85672 in 3 lines. 
24. How many cows at Rio. 144. each can 1 buy with the 
proceeds of selling 87 horses at 8115. 24. each? 
TN 62 — 145 
25. Simplify ^y 13 
28. Multiply ‘006134 Бу 80032, and divide the result by ‘0032. 
27. Reduce (8-123) of ід. to the decimal of Вт. 4a. 


28. Ifa rupee is worth 25. о$4., and a dollar 45. 4342, find the 
least number of rupees which makes an exact number of dollars. 





29, What number multiplied by 76 will give the same product 
as 153 multiplied by 380 ? 


80. Find the greatest number which will divide each of 3456, 
26244 and 99225 without remainder. 


81. Reduce 57 tons 9 cwt. г qr. Io lb. to drams. 
82. Simplify 2x $4 13 of 14. 


33. Find the least fraction which being added to $ — 2 of 1-4 
will make the sum an integer. 


94. A did ‘0025 of a piece of work, and B 7855. How much 
was left undone? 


95. Find the cost of 3'125 yards at 77375 a yard. 
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30. What numberisthe same multiple of 35 that 3456 is of 9 ? 


87. If my income is R3500 and I save R507 a year, what is 
my average daily expenditure ? 


(34-41) of ($—$ 
3-4 08 - | 
39. If the sum 08218 and 34, be added to the product of 2% 
and 2, by how much wili the result differ from 28 ? 
40. Reduce 3,17, to a decimal. 
41. Find the vulgar fraction equal to "27809. 
42. Find the value of 2 of В3.7.6+'375 of R6.8.6. 


38. Simplify 


43. Find the least number which being subtracted from 
97856 will make the r sult divisible bv 14r. 


44. Reduce 3 acres 1 1004 2 perches to square feet, 
45. Arrange 2, 7, #1 in order of magnitude. 

46. Divide 2--% of 12 by 3 of 2-- 12. 

41. Add 3728-0072 4-272 5. 

48. Reduce од of В у to the decimal of $ of Rr's. 


49. Find the least number of weeks in which an exact 
number of half-guineas can be earned, the wages per week being 
7'5 shillings. 








50. Whatis the least number which being added to 30321 
will make the sum divisible by 6317 


БІ. A bill of Z6. Іг. 110, has to he paid by several persons т 
equal shares ; if three of them together pay Дт. 135. 34, how 
many are there to share the cost ? 


52. Simplify 249+ 132 —- 35 x 232. 

53. Divide 352 95624 by '000504. 

54. Express r4 r'13 аза decimal. 
55. Reduce '543 of 105. 314. to pence. 


56. Find the greatest пои of time by means of which 2 hr. 
3 min. and 1 hr. 4 min. 30 sec. can both be expressed as integers, 





57. I multiply a number by 56 and divide the result by 12 
and obtain 374181 as quotient. What was the number? 


58. A and В together have R36. 13a. 9f., and A has R3. за. 
39. more than Z ; find how much Р has. 


БӨ. Reduce 108 to its lowest terms. 
60. Express 34§ poles in poles, yards, etc. 
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61. What are the nearest integers to 84; and 744 ? 

62. Find the difference between the product aud quotient of 
§°312 bv “0125. 

63. Simplify (2364 — 160 - 03x (а 4 778). 





64. If in a division sum the divisor be 7 times and the 
quotient 5 times the remainder, what is tne dividend when the 
remainder 15 3^c ? 

65. Reduce 300,003,840 grains to pounds Troy. 

66. Find the cost of 13724 articles at RS. оа. 742. each, 

67. Multiply 71-62 Бу 24, — £z. 

68. What fraction of a jonrney of 15 iniles have I gone on 
reaching a place 68 miles distant ? 

69. Ву what must 155014. be divided that the quotient may 
be 4593 ? 

70, lí a metre he 39°37 inches, how many metres make 
3 miles ? 


——— —— — ————— —À— M À——: 


71. When 200400 15 divided by a certain number, the 
quotient is 38r and the remainder 1664 What is the number ? 


72. Reduce 67501 inches to poles, etc. 
73. Из tons cost #964. 544. 87.) what is the cost of I tou ? 


ча. 5 3-41%3%, 0$ of at 

14, Simplify и с 

75. Divide equally amongst 5 boys $ of £4. 25. 1242 

76. Divide 7029 by 0165. 

74, What decimal of R3. 7a. must Бе taken trom 84. 15a. tc 
leave 1x25? 


——— --- а e 





6. If when a number is divided cont nuousty by 5, 6 and 7, 
the remainders are 2, 3 and 4 1вэрвсиус!у, what would be the 
remainder if the number were div: ded by 210? 


79. 1114. cost Ват. та. find the cost of 52, of a md. 

80. The ist of January 1893 was on а Sunday; on what day 
of the week will roth February full in the year 10947 

6 5 4 

{ шы of ы 

Ogg 7à 5% 

82. 1 бот а rope 7 ft. long as many pieces as possible are 
cut off, each 1} ft. long, what fraction of the whole will be left ? 


81. Find the value o 
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83. Reduce "42857 +°857142—°385714 to a vulgar fraction. 


84, Simplify ох з 


—— РО е-е 


85. Find а number such that if її be added 35 times to 25 the 
sum will be 25540. 
86. Ifa person spends in 4 months as much as he earns in 3; 


how much can he lay by annually, supposing that he earns £250. 
105. every 6 months ? 


T (34 23) 8 of 3 
87. Simplif — т. 
РУ a ED) 
88. How many steps does a man whose length of pace is 32 
Inches take in 42 miles ? 
89. Divide 775445 by "00625. 
90. How many inches are there іп ‘1215625 of a mile? 


81. Subtract ‘432 of an acre from 24 roods, expressing the 
result in sq. yards and the decimal of a sq. yard. 

92. A man buys 100 md. of rice ; heloses as much by selling 
бо md. at R3 a md. as he rains by selling the rest at Ед. 4а. a та, 
Find the cost price of a md. 


93. Бу what prime numbers may 109 be divided so that 
the remainder may be 4? 

94. Add 4815+1115+8838. 

95. How many times сап 053 be subtracted from 14'578, and 
what will be the magnitude of the remainder ? 


В 96. Express 236 of Да. 7p. + "516 of їса. as the decimal of 
I. 4а. 








97. Simplify 92—29)X147 
003 х '0005 
98. Three bells toll at intervals of 12, 1'8 and 27 seconds 


respectively, beginning together ; how often will each toll before 
their tolling together again ? 








98. The remainder after a division is 97, the quotient is 521, 
and the divisor 15 9 more than the sum of both ; what is the 
dividend ? 


100. Two pieces of cloth of the same length cost £5. 115. 9d. 
and £7. 4s. respectively ; the price of the first was 35,120, per 
gard : what was the price of the second per yard ? 


101. Divide 4018 of $ of 42 by the sum of 2$ and 45. 
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102. Simplify $[2—-4{2—4(2—4)} ]. 
103. Reduce а decimal. 
104. Multiply 28 8 by 25°3 and divide the product by 6748. 


105. The distance between two wickets was marked out for 
22 yd., but the yard measure was 15 of an inch too short ; what 
was the actual distance ? 


108. Ifa number of articles at R4. oa. 515. each cost R7059. 
14а. 1127., how many are there ? 


= = 3 ӨР 
107. Simplify н of | of ігі of 117. 
426-7174 Х7174 
426-174 2 
109. Subtract 142857 бот 5142857. 
110. Divide 1:<0625 Бу 1325 to five places of decimals. 
111. Reduce 4 hr. 48 min. to the decimal of 6 hr. 


112. A man owns үү of a house, and sells “1351 of his share ; 
what fraction of the house does he still own? 


108. Find the value of и of ВІ. да. 


у 





113. How many revolutions will be made by a wheel, which 
revolves at the rate of 243 revolutions in 3 min., while another 
wheel revolving 374 times in тг min. makes 544 revolutions ? 

114. Multiply то sq. yd. 4 ft. 76 in. by 132. 

115. Reduce to its lowest terms 913248. 

116, Find the least number which, when divided by each of 
1g; 125, and ‘03, gives а whole number as quotient in each case. 


117. Simplify 534Х534- 795x203 
5°34 — 2°65 
118. Find, to the nearest pie, the value of *1234 of В12°5. 
119. A kilolitre contains 35°32 cubic feet, and a gallon contains 
277274 cubic inches; find to the nearest integer the number of 
gallons in a kilolitre. 


120. A farmer has 899 sheep and 493 lambs. How forms them 
into flocks, keeping sheep and lambs separate, and having the 
same number of animals in each flock, If these flocks are as large 
as possible, how many flocks will there be altogether ? 


121. If 257 pounds of tea cost £34. 16s. 7&7., find the price of 
а pound to the nearest farthing. 
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Tes 1.4 
122. Simphfy woe 
: 8 © 


123. How many whole cakes will be required for 50 children 

if each 15 to have 2% of түү of 28 of р 0114 ot үд of a саке? 
RD m 
194. Find the value of B of :375- dx e 24 
7375-8704 

125. Find the circulating decimal which will become 2 when 
multiplied by 282 2-45. 

12“. A German mark is worth /704895 ; find to the nearest 
farthing the value of 3725'39 marks. 





127. Toa certain number 1 add 2,1 multiply the sum by 4, 
1 divide the product by 3, and 1 take 3 from the quotient ; the 
remainder is 17. What 15 the numbet ? 
198. On what day ot the week will Feb. 10 fall in the year 
1960 ? 
129. Find the greatest prime number which used as divisor of 
12260 will leave remainder 17. 
. 28 , BI. ба. 42. 
з value of и. 
130. Find the value o Эн of RÀ 24 бо 
131. What is the number whose halt exceeds its fifth part 
by 6? 
132. Simplify *428571 x ‘9х ‘20571 428. 
133. How many times docs а са пасе wheel, whose circum- 
ference is 17:125 feet, turn round in a distance ot 12°45 miles ? 


— хаш -------- ЕЕ DM Б Б ee ee 


134. Determine tie prime factors of 282660 and 40299. 
Hence deduce the С. C. M. and L. C. M. of these numbers. 


185. Find the least integer which, when divided by rj and 
18, will pive а whole number as quotieuc in each case, 


5 9 
136. Simplify фо! B - of SO хавф). 
3 
187. Reduce gc уру + розочо to a decimal. 
188. Ifacu. yd. of clay make 450 bricks, each 1012 cu. in., 
how much does clay contract in baking ? 
139. Multiply 324°567 by 137212 in 2 lines. 


140. One pendulum oscilates 6 times in 372 seconds, and 
another pendulum 8 times in 3°6 seconds ; if started simultaneously, 
how often will they tick together in an hour ?: 
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EXAMPLES FOR EXERCISE. 1140. 


(Second Series.) 


1. Write down the greatest and least numbers of four digits 
that you can form with the figures, 3, 0, 2, I. 


2. Simplify 3[3+$13+3(3+ 13))]-- 3. 

3. The telegraph posts on a railway line are 66 yards apart ; 
find the smallest number of miles that corresponds to an exact 
number of posts. 


4. A bath is supplied with water from two pipes, one of which 
can fill it in 124 min, the other in 15 min. ; there is also a dis- 
charging pipe which would empty it, when filled in 10 min. The 
first pipe is open alone for 4 min., and then the first апа second 
open together for 1 min. ; if now the third pipe is opened as well, 
how long will it take to fil] the bath ? 


5. The wages of 4 and Z together for 20 days amount to the 
same sum as the wages of 4 alone for 35 days. For how many 
days will this sum pay the wages of В alone ? 


6. А cask contains 5 parts wine and 3 parts water ; how;much 
of the mixture must be drawn off and water substituted intorder 
that the resulting mixture may be half and half ? 


7. A person borrows £130 on the 5th of March, and pays back 
#133. 185. on the loth October ; find the rate of interest charged. 


8. The digits in the units’ and lacs! places of a number are 
3 and 8 respectively ; what wil] be the digits in the same places 
in the remainder when 99999 is subtracted from the number ? 


9. A whole number diminished by $ of itself, when divided by 
307 gives a quotient 12 and a remainder 96 ; what 15 the number ? 


10. The length of a rectangular tennis-court is 5 yards longer 
than its breadth, and its perimeter 15 130 yards ; find из area. 


ll. The train which leaves Calcutta at 4-30 P. M. arrives at 
Burdwan at 8 P.M.;and the train which leaves Burdwan at 
4-50 P. М. arrives in Calcutta at 8-30 P. M. : when do they pass 
each other ? 


19. The rent of a farm consists of a fixed sum of money 
together with the value of a certain number of maunds of wheat ; 
when wheat is R2 a md. the rent is Rao ; when wheat is R2. 4а. 
a md. the rent is R42. 8a., What will be the rent when wheat is 
R2. тоа. a md. ? 

13. Assuming that the circumference of a circle is to its dia- 
meter as 22 isto 7, and that the circumference of the earth is to 
its diameter as 160 metres to 167 feet, determine to 4 places of 
decimals the ratio of a metre to a foot. 
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14. 'The interest on a given sum of money for one year is 
£5. 85. 4d., the compound interest for two years is £11. 15. Find 
the rate per cent. 





15. If when a number is divided continually by 5, 6 and 8 
the remainders are 2, 3 and 4 respectively, what would be the 
remainder if the same number were divided by 240 ? 


16. Divide 1255 by 1004 and hence deduce the quotient of 
12°55 by 1004 and "01255 by 1004000. 

17. 1 bought a certain number of chairs for R45 ; also a certain 
number for R28. 2a. at the same rate ; find the greatest possible 
price of each chair. 

18. A clock which gains 2} min. in a day, is 3 min. slow at 
noon on Sunday ; when will it show correct time, and what time 
will it indicate at 6 on Monday evening ? 


19. A person bought 4 railway tickets to go бо miles. Two 
were for the Ist class, one for the 2nd, and the fourth, a half first 
class ticket, for a child. The cost of a 2nd class ticket was $ of 
that of a first class, and the whole sum paid was Дт. 11. 8. Find 
the price of each ticket, and the rate per mile for the first class. 


20. There are two mixtures of wine and water, in the ratios of 
3:2and 4 | 5 respectively ; if one gallon of the first be mixed 
with 2 gallons of the second, what fraction of the resulting mixture 
will be wine ? 

21. A book sent from England costs me (including rs. ба. 
postage) 165. 14., my book-seller allowing me two pence in the shil- 
ling discount on the published price. What is the published price? 


22. What number is the same multiple of 7 that 3975 is of 15? 


5 . і lif ——— 3-2) = 13 ч ae 3 . 
8. Simplify аб (= 9 ( 345) : 22,209 

24. On laying down а bowling-green with sods 2 ft. by 9 in., 
it is found that it requires 120 sods to form one strip extending the 
whole length of the green, and that a man can lay down one strip 
and a half each day ; fiud the space laid down by 5 men in 2 days. 


25. А can do a piece of work іп 3 days, В can do 3 times as 
much in 8 days, and C 5 timesas much in 12 days. In what time 
will they do it together, supposing them to work at the rate of 
9 hours a day ? 


26. A farmer pays a corn-rent of 5 quarters of wheat and 
3 quarters of barely, Winchester measure ; what is the money 
value of his rent, when wheat is at бог., and barley at 54s. per 
quarter, Imperial measure ; 32 Imperial gallons being equal to 33 
Winchester gallons ? 
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27. Six coins of equal weight, made of gold and silver mixed, 
avere melted together and re-cast. In one the gold and silver were in 
the ratio 012: 3 ; in two others, of 3 ; 5 ; and in the rest, of 5 ; 4. 
In what ratio will the gold and silver be mixed in the new coins ? 


28. Atradesman, selling goods for a certain price to be paid 
six months hence, offers to give one-tenth more of the same goods 
for the same price in ready money. What is the rate of discount ? 


29. Find the greatest and least numbers of 6 digits which are 
exactly divisible by 239. 

30. There is a number, to which 3 is added and ч, of the 
result taken ; to this 5 is added and үү of the result taken, giving 
14 ; what is the number ? 


81. Findallthe numbers of 5 digits divisible Буд, which have 
unity for their first and last digits and 2 for their middle digit. 
State the principle upon which you proceed. 


32. Ona stream, Z is intermediate to and equidistant from 
„Ч and С; a boat сап go from Ato В and back again in 5 hr. 
I5 min., and from A to Cin 7; hr. How long would it take to go 
from C to A? 

83, Ifthe price of bricks depends upon their magnitude, and 
if 100 bricks, of which the length, breadth and thickness are 16, 10 
and 8 inches respectively, cost R2. 9a., what will be the price of 
921600 bricks which are one-fourth less in every dimension ? 


84. There are two mixtures of wine and water, the quantities 
of wine in them being respectively "25 and ‘75 of the mixtures, 
If 2 gallons of the first be mixed with 3 gallons of the second, 
what will be the ratio of wine to water in the compound ? 


35. How much per cent. must be added to the cost price of 
goods that a profit of 20 per cent. may be made after throwing off 
a discount of 10 per cent. from the labelled price ? 


36. Determine the least number, by which 616 must be multi- 
lied so as to produce a number exactly divisible Юу 770. 


37. Multiply the sum of 24 and 7:5 by rj, and add the 
result to the difference of 2:364 and 1:697. 


88. The floor of a room is 50 ft. long and 40 ft. wide. Find 
the cost of supplying it with carpet; 2 ft. wide, at R5 per yard, and 
oil-cloth, 2 yards wide, at Ri per yard ; the orl-cloth to be laid 
along the sides and ends a yard and a half wide, and the carpet 
to extend one foot over the oil-cloth everywhere. 


39. On а certain evening half an hour after sunset a watch 
«was set at 12 o'clock, The morning following it was 8 minutes 
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past 4 by a common clock when it was 4 minutes past 8 by this 
watch, Find the time of sunset the previous evening. 


40. А hassharesin an estate to theamount of (*15 2-36) of it. 
В has shares in the same estate to the amount of "472 of it. Find 
the difference in value between the properties of A and В, when 
"036 of the estate is worth 43733. 


41. Three equal glasses are filled with mixtures of spirit and: 
water ; the proportion of spirit to water in each glas: is as follows : 
in the first glass as 2 | 3, in the second glass as 3 : 4, and in the 
third as 4 ; 5. The contents of the three glasses are emptied into 
a single vessel ; what is the proportion of spirit and water in it ? 


42. Ifthe true discount on a bill of £14641 be £4641 at 10 per 
cent. compound interest, how inany years has the bili to run ? 





48. Twenty-fifth part of a certain number is equal to the 
seventh part of 42 ; what is the number ? 


44. Simplify 44 (41 of 69 +1%)--48 of (62 + 8). 
45. A company of Sepoys proceed in 5 equal rows, and after 


sometime arrange themselves into 7 equal rows, Find the least 
number above Iooo, which the company may contain. 


40. А is twice апа B is just as good a workman as C. The 
three work together for two days, and then A works alone for half 
а day, and B for a day. How long would it have taken 4 and С to- 
gether to complete as much as the three will have thus performed ? 


47. А steam-ship whose speed averages 14 iniles an hour, 
reaches a certain port in 12 days ; how many days afterwards will 
a sailing vessel arrive, which started at the same time and sailed 
on an average 8 miles an hour ? 


48, From а cask of wine $ is drawn off and the cask is filled 
up with water ; $ of the mixture is then drawn off and the cask 
is again filled up with water ; after this process has been repeated 
4 times, what will be the ratio of wine to water in the resulting 
mixture ? 


49. Тһе sum of 2210018 due in 4 years, but it is paid hy 
instalments as follows :—Z275 at the end of 2 years, £460 at the 
end of the 3rd year, £500 at the end of the 4th year, and Zóco at 
the end of the sth year. What amount should be paid at the end 
of the 6th year, in order to clear off the balance, simple interest 
being reckoned at the rate of 5 per cent. per annum ? 





50. Twenty timesa certain number is equal to 7 times 40; 
what is the number ? 


51. Whatis the less number of shot, each 1$ oz, that will. 
weigh an integral number of pounds ? 
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53. А vod of brick work contains 306 cu. ft. ; find the cost of 
pbuilding a brick wall, 68 yd. by 6 ft. by 2 ft. 2 in, at R18 per rod. 


53. How long would a column of men, extending 3420 feet 
in length, take to march through a street, a mile long, at the rate 
of 58 paces in a minute, each pace being 2% feet ? 


54. 195 men are employed to work on a railway embankment, 
14 miles long, which they are expected to finish in 4 weeks. But 
at the end of I week it is found that they have finished only 520 
yards. How many more men must be engaged to finish it in the 
required time ? 


55. А isa cask containing 125 gallons of wine ; В is another 
cask containing 175 gallons of water. 100 gallons are drawn from 
each, mixed together, and the casks are refilled with the mixture. 
This operation is once more repeated. Find the ratio of wine to 
water in each cask now. 

56. A person who pays 54, іп the £ income-tax finds that 
a rise of interest from 6 to 6$ per cent. increases his income Бу 
£23. 105. What is his capital ? 








— 





57. Froma certain number I take 320; to the remainder I 
add 24; 1 multiply the sum by 8, and find that the product is 
equal to the sum of 304 and 760 ; what is the number ? 


58. What decimal of 2°25 units is 705 of a unit? 


59. A jar can be exactly filled by glasses holding 3 pints each ; 
it can be exactly emptied again by glasses holding 5 pints each ; 
given that the capicity of the vessel is between 11 and 12 gallons ; 
find the exact capacity. 


80. Two clocks are set right at noon on Monday. One loses 
and the other gains I min. a day. What time will be indicated 
by the latter, when the former points 10 Б. 494X m. P. М. оп the 
following Saturday ? * 


61. Three gardeners working all day can plant a field in 
то days, but one of them having other emp!oyment can work only 
half time. How long will it take them to complete the work ? 


62. One vessel contains 20 gallons of wine ; another contains 
20 gallons of water. One gallon is taken from each, and poured 
into the other. This is done 3 times. Find the strength of the 
two mixtures. 


63. A gentleman bequeaths his property to his children to be 
so divided that their shares shall be equal оп their coming to age 
at 21, counting interest and discount at 5 per cent. He dies worth 
£13240, leaving three children aged 23, 21 and 19 respectively. 
How much should each receive ? А 
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64. Toa certain number I add 7, I multiply the sum by 5, 
| divide the product by 9, and take 3 from the quotient ; the 
remainder is I2 : what is the number ? 


65. Simplify (5475254) + (125+ из). 


66. Find the weight in tons per sq. mile of a rain-fall of 
7 inches, having given that а cu. ft. of water weighs 1000 oz. 


67. А, B and C are employed on a piece of work. After 
15 days «4 is discharged, $ of the work being done. Band С 
continue at the work, and atter 20 days more В 15 discharged, 3 
more of the work being done. С finishes the work in 30 days. 
In what time would the work have been done, if A and 7 had 
continued to work ? 


68. If one man walks 165 miles in 6 days, how far will another 
man walk in 15 days, ifthe first man walks 32 miles in,the same 
time that the other man takes to walk 4 miles ? 


69. їз cubic inches of iron and 2 cubic inches of water 
weigh as much as 2 cubic inches of iron and 9 cubic inches of 
water ; find the ratio of the weight of a cubic inch of iron to that 
of a cubic inch of water. 


70. I buy goods for R6oo, and sell them directly for R680, 
giving three months! credit ; what is gained per cent. per annum ? 


— aam — ÀÀ——MÀ M —ÀÀ MÀ ——  -- 


71. From the tenth part of a certain number I subtract Io, 
and find that the remainder is 10 ; what is the number ? 


72. $ of a number exceed the sum of its third and fourth parts 
by 26 ; what is the number ? 


73. Two cog-wheels, having 75.and 130 teeth respectively, 
are working together ; after how many revolutions of the smaller 
wheel will the teeth which once touch, touch again ? 


74. А train leaves P for О, at the same time that a train leaves 
О for P;the trains meet at the end of 6 hours, the train from 
Р 10 © having travelled 8 miles an hour more than the other. Find 
the rates of the trains, the distance from 2 to Q being 162 miles. 


15. If 1000 rupees a month be equivalent to £1112. Ios. а 
year, what is the value of a rupee in English money ? 


76. Divide £20 among 2 men, 3 women and 4 children, so 
that each woman gets twice as much as a child, and each man as 
much as a woman and a child together. 


77. И the interest of 4253. 25. 64. at бр. c. be equal to the. 
discount оп £257. 6s. 1084, for the same time апа the same rate, 
when is the latter sum due ? 
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78. Find a number such that if it be subtracted 25 times from 
7201 the remainder will be окт. 

79. How many parcels of gold dust, each weighing 17'36 
grains, сап be made up out of 1 lb. 2 oz. І dwt, 3 gr. ; and how 
much will remain over ? 

80. А room is 20 ft. long, 15 ft. wide and ro Я. high. There 
are in it 4 doors, each 7 ft. by 4. ft. ; the fireplace is 6 ft. wide 
and 4 ft. high ; a skirting 2 ft. deep runs round the walls. Find 
the expense of papering the room at 6 annas a sq. yd. 

81. If the hands of a clock coincide every 65% min. (true time), 
how much does the clock gain or lose in a day? 

82. А can copy a certain manuscript іп 17 hours by writing at 
the rate of 3 lines per minute ; B can copy the same in 24 hours. 
After 476 lines have been copied by A, in what time can B 
finish it ? | 

83. Å town contains 12 Hindus to every 3 Mahomedans and 
to every 3 Christians ; if there are 4800 Hindus, find the number 
of Christians. 

84. Two sums, each of £138. 25. 6d., being due, one at the 
present time and the other 12 montbs hence, how much ought to 
be paid 6 months hence to clear off both debts, interest being 4 p.c. 
per annum. 











85. The difference between two numbers is 375, and one of 
them is 7809 ; what is the other ? 
86. Simplify 
1408 of {15 of 335-68 of 23. os. 9d.— 481 Of 23. 25.}. 
87. A fruit-seller has 1134 mangoes and 630 oranges. Не 
forms them into heaps keeping the mangoes and oranges separate, 


and having the same number of fruits in each heap. If these 
heaps are as large as possible, how many fruits are there in each? 


88. A cistern, the cubic content of which is 360 cu. ЁС, has 
two pipes which can empty it in 3 and 4 hours respectively. It 
has also a third pipe with an orifice of І sq. ft., through which 
water flows into the cistern at the rate of уа. per minute. If all 
the three pipes be opened together when the cistern is full, in what 
time will it be emptied ? 

89. If 4 men or 6 women can do a piece of work in 20 days, 
in what time will 3 men and 2 women do іє? On what supposition 
will the numerator of the fraction in your answer represent the 
number of Zours they worked on the day to which the fraction 
refers ? 

90. Divide £1140 among A, В, С, in such a way that 4 may 
get half as much again as В, and В half as much again as C. 
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91. A dealer buys ro horses at R4oo each, 8 horses at R5oo 
each and 4 horses at Вбоо each. He keeps the horses for 6 months, 
during which time each costs R15 a month, and sells them clearing 
12$ p. c. on his original outlay after paying all his expenses. Find 
the average selling price of each horse. 








92. A carriage and a horse are together worth №1200 ; if the 


carriage is worth R200 more than the horse, how much is the 
horse worth ? 


93. The population of a town is 60,000 ; if the births are I in 
20, and the deaths І in 30 annually, what will the population 
become in one year? 


94. A cistern, 9 ft. by 6 ft. by 5 ft. is emptied in 15 minutes 
by a pipe whose cross section 15 36 sq. in. ; how fast does the water 
flow in the pine ? 

95. A race-course is 2} miles round. Four men start to walk 
round it. They walk at the rate of 31, 33, 44 and 5 miles per hour. 


How long will it be before they all meet again at the starting 
point ? 


96. до lb. troy of standard gold containing її parts in 12 of 
pure gold, is coined into 1869 sovereigns ; calculate in grains the 
weight of pure gold in a sovereign. 


97. Divide R7. ба. into two parts, one of which is 6 of the other. 


98. If mangoes be bought at the rate of 13 for а rupee, how 
must they be sold to gain 30 per cent. ? 








——— —— —— 


99. A has £324; В has £29 less than A ; and С, И he had 
£205 more than what he has, would have as much as the double 
of A and B together : how much has С? 


100. In how many years will the error amount to а day in 
considering the year to consist of 3654 days instead of 355242218? 


101. The circumferences of two wheels measure 168 and 401 


inches respectively ; find the largest cogs which can be cut in each 


that they may work together. t 


102. The hands of a clock which gains uniformly at the rate 
of 15" a day were set at sunset on the evening of the first of the 
month at 6 o'clock. Тїе true time of sunrise on the 3rd was 
known to be a quarter to six, but the clock indicated a quarter past 
six. Find the error made in setting the clock on the 151. 


108. A train travels 30 miles an hour when it does not stop, 
and 25 miles an hour including stoppages ; in what distance will 
the train lose one hour by stoppages ? 


104. Divide R123 among А, 9, C, so that as often as 4 gets 
R3 В shall get R23, and as often as В gets R4 С shall get R33. 


EXAMPLES FOR EXERCISE 313 


105. A merchant buys 4000 maunds of rice, } of which hesells 
at a gain of 5 p. c, 2 at a gain ofi ro p. €, $ at a gain of 12 p. C., 
and the remainder at a gain of 16 p. c. If he had sold the whole 
at a gain of 11 p. с., he would have made 728 more. What was 
the cost of the rice per тайпа? 


106. Aman sold 16 oranges to A, to B 4 more than to A, to C 
5 less than to В; had he sold 3 lessto each he would have left 
only one-third of what he had ; find how many he had at first. 


2-11 +g $ 1—5 
107. Simplif (Grae МЭ m [> 5 „узе . 
NOS 18-147 11-11% її тз 19:70 
108. А room is 18 ft. long ; and the cost of carpeting it is 
R72. If the breadth of the room were 4 ft. less, the cost would 
be R54 ; find the breadth of the room. 


. 108. А сап mow 2% acres of grass in 68 hours, and В 2$ acres 
in 54 hours; in what time will they together mow a field of 10 
acres, and how many acres will each mow ? 


110. Тһе cost of 12 md. of wheat and 10 md. of gram is В бо 
when gram 1s at R2 per md. What is the price per md. of gram 
when 8 md. of rice and 6 md. of gram cost 834, the price of rice 
‘being $ higher than that of wheat ? 


111. Divide R20. да. among 5 persons so that the share of each 
(except the first) may be double of the shares of all who come before. 


112. A merchant bought а $o-gallon cask of wine for 8741, 
Supposing it to have lost 4 gallons, at what price per dozen bottles 
(nine bottles holding а gallon) should he sell it in order to gain 
15 p. c. upon the whole original cost ? 


113. A man lost as much by selling 20 chests of tea at R620 
per chest as he gained by selling 25 chests at R692 per chest ; 
what did each chest cost him? 


114. A man left his property to two sons and a daughter ; to 
the elder son he left $ of his property, to the younger son $, and 
to the daughter the rest, which was R4000 less than what the two 
sons together received : what was the entire property ? 


115. Three lines of paling run side by side for a distance of 
864 yards. Тһе rails are respectively 4, б and 9 feet apart. How 
often will a person walking outside the palings, on looking across 
them, see three rails in a line ? 


116. Three persons, A, B, and C, who can walk respectively 
2, 5, and 4 miles per hour, start from the same place P at intervals 
of an hour, A starts first, and as soon as В has caught him ор, 
4 returns to the station 2 ; find where he will meet C. 
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117. A fraudulent tradesman uses a yard measure one inch 
too short ; what does he gain by his dishonesty in selling 20 yd. 
of cloth at 81. 2a. per yard ? 

118. A, В, С had each а cup of tea, containing 4 02, 5 oz. and 
6 oz. respectively. They blended their teas and then refilled their 
cups from the mixture; how much of the teas of А and РВ аге 
contained in C's cup ? 

119. If by selling wine at R6 per gallon I lose 25 per cent., 
at what price must I sell it to gain 25 p. с. ? 





120. А man, having lived at the rate of £300 a year for 6 
years, finds himself in debt, and reduces his expenditure to £250 
a year ; he is out of debt in 4 years : what is his income ? 

° d E I 2I 

121. Express the sum of "571428 of a viss, 5 of 35 of a of 
а тайпа and Ур of а cwt. as a decimal of one ton. [One viss 
«31.2 02, ; опе тайпа -«822 1Ь.] 


122. A rectangular cistern, 12 ft. long, 10 ft. wide and 4 ft. 
3 in. deep, is filled with liquid which weighs 2040 lb. How much 
deep must another cistern be, which will hold 196 Ib. of the same 
liquid, its length being 7 ft. and width 3 ft. 6 in. ? 


123. ,4 can run тоо yd. in 12 sec. and B in 13sec. How 
much start in distance must А give B in order that they may run 
a dead heat ? 


124. The Fort-Barracks are li,zhted with gas from тоо burners. 
Find the cost of lighting them per night of 10 hours, at the rate 
of R51 for 1000 cu. ft. of gas, assuming that for the first 3 hours 
each burner consumes 1 cu. in. per second, and during the remain- 
der of the night the light is so reduced that the consumption of gas 
by each burner is only $ of that quantity per second. 


125 120 coins consist of crowns, half-crowna and florins ; the 
values of the crowns, half-crowns and florins are as 25 ; 10:6; 
how many half-crowns are there ? 


126. А merchant sells бо md. of rice at a profit of 8 p. c. and’ 
94 md. at a profit of 10 p. c. ; if he had sold the whole at a profit 
of 9 p. c. he would have received 17 annas less than he actually 
did : how much per md. did he pay for the rice ? 


127. A man having a certain number of mangoes to dispose 
of, sells half of what he has and one more to 4, half of the remain- 
der and one more to Z, half of the remainder and one more 10 C, 
half of the remainder and one more to D ; by which time he has 
only one left ; find how many he had at first, 
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128. Simplify 44-48 of AL 47064543583. 

129. A dollar being worth 4s. 24. and a rouble 3s. 122, 
find the sum of money which can be paid by an exact number of 
either dollars or roubles, the number of roubles exceeding the 
number of dollars by 20. 


180. А can do a piece of work in 15 days, В in 12 days and С 
in 10 days. All begin together; A leaves after 3 days, and Р 
leaves 2 days before the workis done. How long did the work last ? 


131. А tank is 300 yd. long and 150 yd. broad ; with what 
velocity per second must water flow into it through an aperture 
2 ft. broad and 1} ft. deep, that the level may be raised 1 ft. in 
9 hours ? 

132. ‘The height of the top of a flag-staff standing on a tower 
is 110 ft., and the height of the tower is 6 ft. more than 12 times 
the length of the flag-staff ; what 15 the length of the flag-staff ? 

133. A merchant buys some cloth atsucha price that by 
selling it at R4. ба. per yd. he мій gain 5 р. c. on his outlay. 
What percentage will he gain or lose if the cloth be sold at R3. 142. 
per yd. ? 








134. I wish to buy an equal number of 3 kinds of toys, worth 
respectively 1s., 15. 64. and 25. 64. each; how many can I get for 


Жо? 


185. Ina book on Arithmetic an example was printed thus : 


* Add together 5p ҮР ын ав” 

the denominator of one fraction being accidentally omitted. "The 
answer given at the end of the book was 224, required the miss- 
ing denominator. 


186. Find the side of a square courtyard, the expense of 
paving whith at 35. 04. per sq. уд. was £42. 35. 9d. 

187. .4 and B start at the same time from Calcutta to Hugli 
and from Fíugli to Calcutta respectively, each walking at the rate 
of 4 miles an hour. After meeting B, A increases his rate to 4} 
miles an hour, and arrives at Hugli in 13 hours from that time. 
After meeting A, В reduces his rate to 34 miles an hour. In 
what time will he reach Calcutta? 


188. Ifthe rent of а farm of 24 acres be £39, what will be 
the rent of another farm of 36 acres, 5 acres of the (ormer being 
worth 6 acres of the latter ? 


189. A purse contain 48.7.11, made upof pennies, shillings, 
half-crowns and crowns, the numbers of which are proportional. 
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to 7, 3; 2 and 5 respectively ; how many of each coin are there in 
the purse ? 


140. Calculate the profit per cent. made by a book-seller, 
assuming that he pays 115. 44. for а 16-shilling book and receives 
25 copies for 24. 


141. A person mixes together 10 lb. of tea at Вт. 4a. a lb., 
12 lb. at Rr. 62, and 141b. at Ri. 8a. Не reserves 6 lb. of the 
mixture for himself and sells the remainder at RI. 137%. 49. а lb. 
How much does he gain in money ? 


142. Multiply ‘047321 and 121728144, using only 3 lines of 
multiplication. 


148. "Three men, the length of whose strides are 2 ft. 6 in., 3 ft. 
and 3 ft. 6 in., walk a mile. How often do they step together ? 


144. Aand В start on а bicycle race. A has 10 minutes’ 
Start, during which he goes 2} miles; Brides at the rate of 
16 miles an hour. Which will win in a race of 40 miles ? 


145. If3soldiers or то coolies can dig 150 cu. ft. of earth in 
5 days, how many coolies must be employed to assist 7 soldiers 
гр removing 580 cu. ft. of earth so as to get it done in 4 days? 


146. 125. 314. is divided among men, women and children, 
whose numbers are proportional to 3, 5 and 7 respectively ; if a 
man receives 514., a woman 314. and a child 2фа., find the number 
of men. 


147. An article was sold so as to gain 5 p. c. on its cost price. 
If it had been bought at 5 p. c. less, and sold for Is, less, 10 p. c. 
would have been gained, Find the cost price. 


148. A wine merchant bought 7 gallons of wine at 175. а 
gallon and 5 gallons at 15s. а gallon; he mixed the whole and 
added some water. The whole mixture he put into quart bottles 
which cost him 85. ба. and sold each bottle at 45. and gained 
Z1. 175. 6d. on the whole. How much water did he mix? 


148. Find the value of I o £1 +} of £140. тоз. 64. + $ of 215. 


150. The weight of water contained in a rectangular cistern, 
8 ft. long, 7 ft. wide, is 933 cwt. Find the depth of water in the 
сївїегп, supposing a cu. ft. of water to weigh 1000 oz. 


151. 25 men are employed to do a piece of work, who could 
finish it in 29 days ; but the men drop off by 5 at the end of every 
Io days : in what time will the work be finished ? 

152. If 48 men, working 8 hours a day for one week, can dig 
a trench 235 ft. long, 40 ft. wide and 28 ft. deep ; in what time can 
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12 men, working 10 hours а day, form a railway cutting of 131,600 
cu, yards ? [A week=6 working days.] 


153. The sum of areas of two circles, of which the diameters 
are as 3 is to 4, is equal to the area of another circle ro ft. in 
diameter ; find the diameters of the two circles, having given that 
areas of circles are to one another as the squares of their diameters. 


154. A merchant sells sugar to a tradesman at a profit of 
50 per cent. ; but the tradesman becoming bankrupt pays only 
5 annas in the rupee. How much per cent. does the merchant 
gain or lose by the sale ? 


4 
155. How many parcels of 6 lb. and 8 lb. each can a grocer 
make out of a hogshead of sugar, weighing 4 cwt. 3 qr. 14 1Ь., во 
as to have the same number of parcels of each sort ? 


158. A had Ios. in his purse, and В having paid A 2x 3 оЁ 


Дт. 115. ба. finds that he has remaining Ж of the sum which 4 
now has ; what had В at first ? 


157. A number is exactly divisible by 11 ; but when divided 
by 5, б or 8 leaves always the remainder г: find the least number. 
which satisfies these conditions. 


158. A boat's crew row over a course of 2} miles against а 
stream, which flows at the rate of 3 miles an hour, in 30 minutes, 
The usual rate of the stream is one mile an hour. Find the time 
which the boat would take in the usual state of the river. 


159. If the cost of 11 miles of iron rails be E 55000 when ігор 
is selling at R95 a ton, what will be the cost of 19 miles of the 
same rails when iron is selling at R105 а ton? 


160. A circular plate of gold, 1o in. in diaineter and 2 in, 
thick, is melted and formed into two other circular plates, each 
I in. thick, whose diameters are as 3 to 4 ; find the diameters. 


161. A man buys goods for R750, and sella 4 of them at a los. 
of 4р. с. ; by what increase per cent. must he raise that selling 
price in order that by selling the rest at the increased rate he may 
gain 4 p. c. on the whole transaction ? 


T —— MÀ — — 





162. A person gives 53 guineas for 184 gallons of wine ; how 
much water must he add to it, if he wishes to sell it at 5s. 34. a 
gallon and make a profit of 7 halí-guineas ? 


163. А vessel containing 21784375 gallons of water is emptied 
by a pitcher which contains when full ‘078125 gallon. How many 
times can the pitcher be filled entirely, and what fraction ofa pint 
will it contain when the last quantity of water is poured into it ? 
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164. A room is 8 yd. long ; the cost of carpeting it is R94. 8a., 
and that of papering is R86. 10a. If the breadth of the room were 
I yd. more and its height 1 ft. less, the cost of carpeting would be 
Riro. да while the cost of papering would remain the same. Find 
the breadth and height of the room. 

185. Лапа В run a race ; A has a start of 40 yd., and sets off 
5 min. before В, at the rate of то miles an hour. How soon will 
В overtake him if his rate of running 1s 12 miles per hour ? 


166. If the gas for 5 burners, lighted 5 hours every evening 
‘for 10 days, cost R5. 12a., what will be the cost of 75 burners 
which are lighted 4 hours every evening for 15 days ? 


167. Find the three highest integral numbers whose sum is 
under a thousand, so that the first may be $ of the second and 
second $ of the third. 


188. A tradesman sells one kind of sugar at 3a. per seer and 
loses 20 р. с., and another kind at 5а. рет seer and gains 25 р. c. 
He mixes the two together in equal proportions and sells the 
mixture at 6a. per seer. What is now his gain per cent. ? 








189. Two equal.sums are divided, the one among 36 men, and 
the other among a certain number of women ; each man received 
R1. 4а. and each woman 10 annas less ; how many women were 


there ? 
i70. “Simpify: л оч foh. 08 
18938 — as + 53) 43 


$ of 24& 

171. Three equal circular wheels revolve round a common 
horizontal axis ; the first makes a revolution in 54 minutes, the 
second in 27 minutes, and the third in 37 minutes. Three marks, 
one in each wheel, are in a horizontal line at a certain moment. 
What is the shortest interval after which they will be in a hori- 
zontal lin e again ? 


‚ 172. А can doa piece of work in 6 hours, В in 8 hours and С 
in 10 hours ; how long will it take C to complete a piece of work, $ of 
which has been done by A working 7 hours and В working 8 hours ? 


178. A walks 2% miles іп 40 min., taking exactly a yard each 
step ; in what time will B walk 48 miles when his stride is 40 in. 
and he takes 21 steps while 4 takes 22? 


174. Three persons, 4, В, С, aeree to pay their hotel bills in 
the proportion 4. 5 : 6. A pays the first day's bill which amounts 
to £1. 55. 54.) В the second which amounts to Zi. 165. 14. ; 
and C the third which amounts to Z1. 185. 64. ; how must they 
settle their accounts ? 


175. A person bought a French watch bearing a duty of 
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25 per cent, and sold it at a loss of 5 per cent. ; had he sold it 
for 43 more, he would have cleared 1 per cent. on his bargain. 
What had the French maker for the watch ? 

178. Anequalnumber of men, women and boys earn R165 in 
6 days. Ifa woman earns 13а. 4f. а day, a тап 8а. more, and a 
‘boy 8a. less, how many are there of each ? 


177. What sum increased by 4 of $ of 4, of itself, amounts to 
42463? 

‚ 178. The length, width and depth of a cistern are 8 ft., 5 ft. 
4 in. and 4 ft. б in. respectively. How many gallons does it contain, 
having given that a cu. ft. of water weighs 1000 oz. and that a 
pint of water weighs a pound and a quarter ? 


179. A and P are termini of a railway 144 miles long. A 
fast train starts from В at 9 A.M. ; another fast train, travelling at 
the same rate, starts from 4 at то A.M. А slow train starts from 
В at 10-20 A.M ; the fast train from 4 meets the other fast train 
at 11-30 A.M. ; and the slow train at 12-32 P.M. Find the rates at 
which the trains travelled. 

180. If Rr=1is. 1014, £1=4°84 dollars, and І dollar = 52 
francs, find the value in francs of 10 lacs of rupees. 

181. Three merchants, 4, В, C, trading with a capital of £3850, 
find after a certain time that their respective shares are increased 
by £66.7.6,£59.8.7 and £66.13. 11 ; how much did 4 sub- 
scribe to the original capital ? 

182. A grocer buys 200 lb. of tea, and sells 180 lb. for the same 
amount that he gave for the whole. The rest he sells at a profit of 
20 per cent. What is his gain per cent. on the whole outlay ? 





———— M эгч — 


183. The large wheel of an engine is 20 ft., and the small 
wheel 12 ft., in circumference. If the large wheel slips on an 
average 2 inches іп every revolution, how many revolutions will 
the small wheel make more than the large one in going a distance 
-Of 12 mi. 1728 yd. ? 

184. Calculate correctly to 7 places of decimals the value of 


I I I І 
9730” сов 79 899494 

185. The circumferences of the wheels of a carriage аге бү, ft. 
and 84g ft. ; what is the least distance in which both the wheels 
will simultaneously complete an integral number of revolutions ? 
How often will the lowest points of the two wheels at starting 
‘touch the ground together in 10 miles ? 


186. In a 200-yd. race A beats B by 20 yd., and C by 40 yd. 
By how many yards can B beat C in a 100-yd. гасе ? 


320 ARITHMETIC 


187. Ona piece of work 2 men and 5 boys are employed, who 
do $ of it in 6 days ; after this І man and 1 boy more аге put on, 
and } more is done in 3 days ; how many more men must now be 
put on if the work is to be completed in 1 day more ? 


188. 4, 8, С invest capital to the amount of £800, 4,600 and 
£500 ; A was to have # of the profits which amount to £330 ; find 
C's share of the profits. 


189. A tradesman defrauds his customers (i) by an adulteration 
of the article to the extent of 7 per cent., (11) by using a balance 
which indicates I lb. when the amount in the other scale ts really 
15 07. Which of the two practices is the more fraudulent, and 
to what extent is the customer cheated when he orders І lb. of the 
commodity ? 


M. MM MM MÀ Ó—ÀMÀ —— À——À M À— 





и. 


190. Find the distance between two towns when R309. 5a. 49. 
is paid for the fare of 17 first class passengers at Ia. 85. a mile, 
of 26 second class at Ia. 26. a mile, and of дс third class at 82. 
a mile. 


. 33 of sg , 21% of i$) „1. 54. 
191. Find the. value of 9; 0347 33 of 78 | of 2201 of 
2 ft. 3 in 


Ее of 24 weeks 4 days 19 hours. 
192. How many poles of fencing are required to enclose а 
square park containing 27 ac. 12 po. I yd. ? 


193. 4, Б, сап do a piece of work in ,6, 6, and Io days 
respectively. They begin to work togethere ; 4 continues to work 
till itis finished, B leaving off 2 days, and C 1 day before the work 
is completed. In what time is the work finished ? 


194. If the supply of a number of persons with bread at 734. 
the loaf for 31 days cost £27. 18s., what will it cost to supply $ of 
that number for 20 days at 614. the loaf? 


195. А, В, С purchase a farm for R10000, of which A pays 
Басоо ; they sell it so as to gain a certain sum, of which В takes 
R275 and С R175 ; find 45 share of the profit. 


196. One company guarantees to pay 5 per cent. on shares of 
1000 rupees each ; another guarantees to pay 48 per cent. on shares 
of,75 rupees each ; the price of the former 15 1245 rupees and of the 
latter 85 rupees. Compare the rates of interest which the shares 
return to the purchasers. 


197. If сооо people took in hand to count a billion of 
sovereigns, and beginning their work at the commencement of the 
year 1852, could each count on the average 100 sovereigns in a 
minute (without intermission), when would they finish their task ? 
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198, The total area of three estates is 1768 acres. Ifthe 
areas of the two smaller estates be respectively three-fifths and 
two-thirds of that of the largest, find the acreage of each. 


199. There are 3 pendulums, the first makes 35 beats in 36 
seconds, the second 36 beats in 37 seconds, and the third 37 beats 
in 38 seconds. Supposing they commence together, find how 
many times they will again beat coincidently in 24 hours. 


200. Sound travels at the rate of 1142 ft. per second ; what 
is the distance of the thunder cloud, when the thunder succeeds 
the lightning at an interval of 9 seconds ? 


201. If 4 men and 6 women сап do а piece of work in 5 days, 
which 5 men and 1o children can do in 4 days, or 3 women and 
4 children can do in 10 days ; find (i) how many men, (ii) how 
many women, (iii) how many children, could do the work in one 
day. 

202. A and В enter into partnership ; 4 puts into the business 
R 5000 more than В, who, as acting partner, is to have a salary of 
R125 а month ; at the end of 2 years the gross profits computed at 
$ of the capital per annum, are found to be R7coo, from which A's 
salary is to be paid : find each one's share of the net profit. 

203. The 3 per cents. are at 854 ; what price should the 34 
per cents. bear, that an investment may be made with equal 
advantage in either stock ? And what interest would be derived 
by so investing 500097 ? 


204. Find the least sum of money that must be subtracted 
from £660. 7s. 4d. to make the remainder exactly divisible by 39. 

205. What decimal must be added to 

$C35—:2)- 2034-72) 
1073 fr) тт - 7) 

206. If gold can be beaten out so thin that one tola will form 
a leaf of 20 sq. yards, how many of these leaves will make up the 
thickness of a sheet of paper, the weight of a cu. inch of gold being 
5214 tolas and 432 sheets of the paper in thickness going to an 
inch ? 

207. А race-course is За mile long: А and В run a race and 
A wins by to yards ; C and D run over the same course and C 
wins by 30 yards ; В and D run over it and В wins by 20 yards ; 
if A and C run over it, which would win, and by how much ? 

208. Four men are employed to reap a field and after work- 
ing 5 days they have cut 10 acres ; 2 more men are then put on, 
and the whole is finished in 3 more days. How many acres are 
there in the field ? 

209. 4, B and C are employed to do a piece of work for R529 : 


Г. A. ЭТ 


to produce unity ? 
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A and В together are supposed to do 38 of the work, and В and С 
together Ж of the work : what should 4 be paid ? 


210. If H16430 be invested in the Govt. 4$ per cent. loan at 
106, what is the monthly income derived ? Supposing that the 
loan is paid off at par in то years, what would be thé rate of 
simple interest on the sum invested ? 


— 





211. 120 tons of coal are purchased for 487. 16. 9 ; find, to 
the nearest farthing, the price at which they must be retailed 
per ton so that no loss may be incurred ; and at that price what 
profit will accrue ? 

212. Reduce to a decimal correct to 6 places : 

І І І І 
— 4-5 + 
L3 33* 5.36 7.3 

213. Find the greatest unit of time by means of which 11 hr. 
ЗІ min. 18 sec. and 23 hr. 4 min. 275 sec. can both be expressed 
as integers. 

214. A man does 2 ofa piece of work in 18 days, and then 
gets a boy to help him. They work together for 5 days, when the 


boy leaves, and the man finishes the work in 7% days more. How 
long would it take the boy to do the whole ? 


215. If то horses and 98 sheep can be kept 9 days for 
437.17 -6 ; what sum will keep 45 horses and 216 sheep for 40 
days, supposing 5 horses to eat as much as 76 sheep ? 


210. A starts businsss with E1200, and subsequently admits 
В who brings Вібоо. At the end of the year А receives $ of the 
profits ; when was В admitted ? 


217. А тап who has a certain capital calculates that if he 
invest it in 31 per cent. stock at 91, his income will be £25 more 
than if he invcst it in 3 per cent. stock at 88. What is his capital? 











218. A tradesman buys 200 lb. of tea for £16, intending to 
gain one-fourth of his outlay by sale ; but two pounds’ worth at 
this calculation being damaged, at what price shall he sell the 
remainder per lb. to gain as much upon the whole outlay as he 
intended ? 


‚ 219. Express (15 +25) — (25—14) x ((51x72)—1645) in its 
simplest form. 

220. The diagonal of a square court-yard is 100 ft. ; find the 
area. 

221. Sound travels at the rate of 1140 feet a second. Ifa 
shot be fired from a ship moving at the rate of ro miles an hour, 
how far will the ship have moved before the report is heard 
141 miles off ? 
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222. The length of the minute-hand of a church clock is 
5& feet ; what distance will the end of it travel through in 35 days; 
if 7 times the circumference of a circle be 22 times its diameter ? 


228. Three men 4, В, C, undertake to complete in 20 days a 
piece of work for R247. 8a. A furnishes 10 men for 8 days and 
5 men for the remaining days ; В furnishes 7 men for 7 days and 
I2 men for 12 days ; C furnishes 15 men who work on alternate 
days only until the work is completed. Find Z's share of the sum. 


224. А person having R8,500 in 4 per cent. Govt. bonds sells 
out when they are at 81 per cent. discount, and with the amount 
thus realised purchases 5 per cent. bonds which are at 6§ per 
cent. premium : what does he gain or lose in annual income by the 
change ? 


225. А contractor employs 100 men, до of whom work 10 
hours on week days and only 5 hours on Sunday ; the rest work 
8 hours а day. If the wages of the former be 59. per hour and of the 
latter 42. per hour, what 15 the amount of wages paid in 4 weeks? 


226. Two chests of tea of the same size and quality are 
consigned to A, B, С. A at first was to have $ of а chest, В $, 
and C the rest. But 4, В purchase $8, ; 14 of C's share respectively. 
How much will each have ? 


227. Find the side of the largest square tile, with which a 
court, 33 yd. 1 ft. 7 in. long and 20 yd. 11 in. broad, can be paved. 


228. Ina bicycle race of 2 miles over a circular course of 
I furlong, the winner in his last round overtook the second ata 
point in his 15th round. Their paces were as 159 to 149. At 
what distance was this point from the winning post ? 

229. If 3 men can do as much as 7 boys in a day, how many 


days will it take 25 boys to finish a piece of work of which 12 men 
have done a quarter in 13 days? 


230. A, В, С hold a pasture in common for which they рау 
R16 рег month ; they put on it 70, 50 and 40 sheep respectively. 
A sells $ of his flock to В after 4 months, and after 3 months 
more C sells 2 of his to 4. How much of the rent should each 
pay at the end of the year ? 


231. A person bought то Bank of Madras shares at Ви сло 
each and for 5 years got interest on his investment at the rate of 
5% per cent. He then sold his shares ata loss of 223 per cent. 
How much did he make by the transaction, and what rate per 
cent. per annum had he for his money ? 


932. A certain number of cows and twice as many sheep 
were bought for R94. ба. ; the cows cost Вто. 3a. 62. each and the 
-sheep R4. ба. 32. each : how many sheep were bought ? 
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933. The master of a ship, worth £5161. 35. 94., is himself 
owner of й of 4 of $ of her. He sells her for $ of her value ; what 
is his own share ? 


234. The height of а square room is one-half of its breadth, 
and the cubic content of the room is 108 cu. yd. ; find its dimensions. 


235. Two pipes, 4 and В, would fill a cistern in 373 min. and 
45 min. respectively. Both pipes being opened, find when the 
second pipe must be turned off, that the cistern may be just filled 
in half an hour. 


236. If 13 locomotive engines, each of 290 horse-power, мо1К- 
ing 1I hours a day for 7 days a week, can convey 7315 tons of goods 
to a distance of 221 miles in a given period, how many hours' 
work a day for 6 days a week must be done by 7 locomotives of 
319 horse-power each, in order to convey 4845 tons of similar goods 
to a distance of 154 miles in an equal period ? 


237. How must teas at 25. а lb. and 25. 94. a lb. be mixed 
so that by selling the mixture at 25. 84, a lb. there may bea gain 
of 2d. per lb. ? 


238. If I sell 40 shares of R250 each in the Oriental Bank 
at 121 per cent. premium, how many shares of Riooo each in the 
Madras Bank at 72 per cent. premium can I buy, and how much 
will be left ? 


deri oes ЕЕ ВЭ нне 


239. Equal quantities of sugar, flour and rice were bought 
for R720. да ; the price of а md. of sugar is twice as much as that 
of a md. of flour, and the price of a md. of flour is twice as much 
as that of a md. of rice : find the cost of the sugar. 


240. Find the value of 727. x 259 of 125, 014. 
21742 278 
241. A tea-merchant has a rectangular space for storing tea. 
It is 152 ft. long, 104 ft. broad and 9$ ft. high. He wishes to fill 
this space with packets of a cubical shape, all of the same size. 
What is the largest size of such cubical packets that can be made 
to fill it exactly, and what would be the number of such packets ? 


242. A hare starts 40 yards,before а greyhound and is not 
seen by him till she has been up 30 seconds. She runs at the rate 
of 12 and the hound at the rate of 15 miles an hour ; how long will 
the chase last, and what distance will the hound have run ? 


248. If 3 men and 5 boys can reap 20 acres in Io days, and if 
$ men and 3 boys can reap 34 acres in 15 days, how many boys 
must assist 9 men, in order that they may reap 45 acres in 9 days? 


244. A grocer bought бо lb. of sugar of two different sorts 


for R16. да. The better sort cost 5а. рег lb., and the worse 4a. 
per №, Find how many pounds there were of each sort. 
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245. How much stock in the 3 per cents. must I sell to pay off 
-a-debt cf £470, the price of the stock being 944, and the commis- 
sion of оп £100 of stock being also taken into consideration ? 














—— 


246. How many four-anna pieces can be coined from 9 Ib. of 
-standard silver ? 


247. Find, by Practice, the dividend on a debt of £3471, at 
135. 754. in the £. 

248. The sides of a square are divided each into 8 equal parts, 
and lines are drawn through the points of division parallel to the 
sides. If the area of the square be 256 sq. ft., find the length of 
the side of each of the smaller squares, into which it is divided. 


249. А and В run a mile race : at first A run 5 yards to 78 
4, but after 4 has run half a mile he tires and runs 3 yards in 
the time in which he at first ran 5, В running at his original rate. 
Which wins, and by how much ? 


250. If the carriage of 150 ft. of wood, that weighs 3 stones 
per ft. cost R30 for 40 miles, how much will the carriage of 54 ft. 
of wood, that weighs 8 stones per ft., cost for 25 miles ? 


251. А greengrocer sells potatoes at 2s., 25. 64. and 35. 64. а 
bushel, selling equal quantities of the first two kinds ; what quan: 
tities of each kind does һе sell, 1 the total quantity sold is бо 
bushels, and if the average price obtained is 3s. a bushel ? 


252. А person invests 1250 gold mohurs in the Govt. five per 
cent. rupee stock at 105. The stock is converted subsequently to 
4% per cents, at 95. Find the difference in his income, each gold 
mohur being considered equivalent to R17. 








253. If a person whose income ıs R1825 a year spend R44. та. 
a week forthe first 20 weeks, (о what must he limit his daily 
expenditure for the rest of the year so as not to be in debt at the 
end of it ? 


254. What number multiplied by itself will give 100288 ? 


255. А cubical block of marble whose edge is 2 ft. is placed 
within a rectangular cistern 4 ft. long; 3 ft. wide and 2 ft. deep, 
which is then filled with water ; how many pounds of water must 
be taken out to reduce the surface 6 in. ? [A cu. ft. of water weighs 
“62% 1Ь.] 

256. А and В сап do a piece of work in 2% days, but when 
B works half time the work is done in 4 days. Show that В is 
twice as good a workman as 4. 


257. If 2 men and 5 women can do a piece of work in 8 days 
of 9 hours each ; how long will it take 3 men and 6 women to do 
а piece of work twice as great, working 8 hours a day, the work 
of a man being double that of a woman ? 
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258. Gold is 19 times as heavy as water, and copper 9 times. 
In what ratio should these metals be mixed that the mixture 
may be 15 times as heavy as water ? 


258. When the 3 per cents. were at 9o I found that by selling 
out and investing 1n the 4 per cents. at 95 I could improve my in- 
come Dy R243. What wasthe amount of my stock in the 3 per 
cents. ! 





—— ---- в. 





260. А person has in his drawer 15 piles of rupees, each con 
taining 20; his servant steals them and puts in their place 15 
piles, each consisting of 19 double-pice with a rupee at the top. 
How much does the person lose ? 


281. A person owes the sum of R31500, and R8500 ; and his 
property amounts to 814125 only. How much is he able to pay 
in the rupee ; and what is the loss upon the second debt ? 


262. A rectangular piece of ground of 243 sq. yd. is one-third 
as broad as it is long ; what is the distance round it ? 


283. A passenger train going 41 miles an hour, and 431 ft. 
long, overtakes a goods train on a parallel line of rails. The 
goods train is going 28 miles an hour, and is 713 ft. long. How 
long does the passenger train take in passing the other ? 


264. The distance by rail from Turin to Venice is 420 kilo- 
metres, and the first-class fare is 56 lire ; find. at the same rate in 
Indian money, the fare from Calcutta to Benares, a distance of 48c 
miles, reckoning 7 lire equal to R3 and 8 kilometres to 5 miles. 


265. 40 lb. of coffee, at 25. 6d. a lb., were mixed with a certain 
quantity of chicory at 15. 94. а Ъ., and the resulting mixture was 
worth 25. а lb. How many pounds of chicory were there in the 
mixture ? 

200. How much money must be invested in the 3 per cent. 
consols when they are at 92%, to. produce the same income as- 
would be produced by R1520 invested in the 33 per cents. at 95 ? 





207. If R20.7.6 be gained by selling an article for 
R79.10.9, how much would have been gained or lost by selling 
it for R59. 7.6? 

268. Find by, Practice, to the nearest репйу, the rent of 
375'3675 acres at Z2. 19s. 10342. per acre. 

269. Determine, by Duodecimals, the area of a rectangle 
whose adjacent sides are respectively 9 ft. 33 in. and 6. ft. 44 in. 

270. A can beat В by 5 yd. in a 100-yd. race, and В can beat 
С by 10 yd. in a 200-yd. race ; by how much can 4 beat Cin a 
400-yd. race ? 


271. If210 coolies, in 7 days of 10 hours each, dig а channel, 
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1 mile long, 6 feet broad and 2jfeet deep ; in how many days of 7 
hours each should 35 coolies dig а channel, 660 feet long, 72 feet 
broad and 2} feet deep? And how many cubic feet does each 
cooly dig in an hour ? 


272. The average of eleven results is 30 ; that of the first five 
is 25, and that of the last fiveis 28. Determine the sixth result. 


273. What amount must be invested in the 44 per cent. stock 
at 1032, in order to obtain, after deducting an income-tax of 34 per 
cent., a clear income of R4000 a year? 

274. 4thalers, 6 half-crowns and 8 florins amount to Z2 ; what 
is the value of a thaler ? 


275. Areduction in the income-tax diminishes a tax, which 
is R15 when the tax is 8 ples in the rupee, by В3.12.0; what is 
the diminished rate of the tax? 


270. The length of a room is twice its breadth and 4 times its 
height, and it contains 216 cu. yards of air ; find its length. 


277. АЛ сап теара field in 5 days, and В in 6 days, each 
working II hours a day ; in what time could they together reap it, 
working 10 hours a day ? 


278. If38 men working 6 hours a day can do a piece of work 
in 12 days, find in what time 57 men working 8 hours a day can do 
a piece of work twice as great, supposing 2 men of the first set to 
do as much work in 1 hour as 3 men of the second set can do in 
13 hours. 


279. The average weight of 5 men is 5 st. 7 lb. ; the average 
weight is diminished by 7 lb. when the weight of a boy is included : 
what is the weight of the boy ? 


280. A share-holder in a commercial company receives one 
year a dividend of 5 per cent. оп his shares. The next year he 
receives a dividend of 74 per cent. and finds that he is R412. 8a. 
richer. Find the amount of his shares. 











281. То march at quick step is to take 108 paces of 2 ft. 8 in. 
per minute ; what rate is this per hour ? 


282. А society subscribed R21. 5а. 4f. to a charity, each 
member paying as many pies as there were members in the 
society ; find the number of members. 


283. Find, by Duodecimals, the volume of a block of marble, 
3 ft. 7 in. long, 2 ft. 34 in. wide and 1 ft. 23 in. deep. 


284. Atrain, 880 feet long, overtook a man walking along the 
line at the rate of 4 miles an hour, and passed him in 30 seconds ; 
the train reached the next station in 15 minutes after it had passed 
the man. In what time did the man reach the station ? 
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285. If 40 men and 50 boys can do a piece of work in 6 days, 
working 6 hours a day, in how many days will 8 men and 20 boys 
do a piece of work half as large again, working 7 hours a day, 
assuming that a man does as much work in 3 hours as a boy in 
5 hours? 

286. The average age of 8 men is increased by 2 years, when 
one of them, whose age 15 24 years, is replaced by a fresh тап; 
what is the age of the new man? 


287. If the price of the 4 per cents. just before the payment of 
a half-yearly dividend be 93, what ought to have been the price 
3 months previously, supposing no change in the value of money 
to have taken place during that interval ? 








288. The weekly wages at а mill amount to 5186. 4s. In 
the mill a certain number of women are employed at 25. 104. a day, 
five times as many men at 55. 64. a day, and 6 times as many boys 
at 25. 44, a day : how many men are employed ? 


289. If the income-tax be 7d. in the £ in the frst half of the 
year, and 344. іп the second, what is the net income of a gentleman 
whose gross annual receipts аге £1542.10.6? 


290. Ап open cistern, made of sheet iron a quarter of an inch 
thick, is internally 624 in. long, 36 in. wide and 24 in. deep ; find 
the weight of the cistern when fill of water, if iron weighs 7 times 
as much as water and a cu. ft. of water weighs rooo oz. 


291. Ina two-mile race 4 wins, В being 22 yd. behind, and C 
106 yd. behind В. By how much would В beat C in a three mile 
race in which A does not run? 


292. Ifthe wages of 18 coolies for a month amount to R85 
when rice is 24 seers per rupee, wbat ought the daily pay of a cooly 
be in proportion when the price of rice is R2. тоа. 85. per maund ? 


293. A and В started on a race and ran a distance exactly 
together. Then 2 began to fail and gave up the race when he had 
run 56 yards farther, 44 having gone during the same time 320 
yards. The average of the entire distances run by the two men 
was 1188 yards. What distance had they run together ? 


294. The £23 shares of one company pay a dividend of Хт 
per share ; the £15 shares of another yield 47725 per share. The 
market value of the former is £24'92, of the latter £17. Compare 
the rates of interest returned to the purchasers. 





295. Aman bought тоо oranges at 2 a pice, апа тоо more 
at 3a pice, and mixed and sold the whole at 5 for 2 pice ; how 
much did he lose ? 

296. Find, by Practice, the cost of fencing 3 mi. 3 fur. 180 yd. 
I ft. 6 in. of road at £479. 155. per mile. 
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297. An open cistern, made of sheet iron 4 inch thick, is 
externally ro in. long, 8 іп. broad and 5$ in. deep ; find the price 
‘of the cistern at R8 per cwt., if a cu. ft. of iron weighs 44 cwt. 


208. A does half as much work again as В іп the same 
time, and Z does one-third as much again as С; working together 
they can do a certain work in с days ; but if after working 2 days 
A leaves off, how long will В and C take to finish it ? 


299. When rice is Io seers the rupee, 7 persons can ba fed for 
30 days at a certain cost. For how many days can 6 persons be 
fed at the same cost when rice 18 I4 seers the rupee ? 


300. If the daily wages of a labourer rise from 4л. 95. to 6a., 
what percentage of the increase in the price of food and other 
commodities will cause his position to be unaltered ? 


301. A person buys 5 shares in a company, and sells three of 
them at a gain of то per cent. and the remaining two at a gain of 
169 per cent. The gain on the latter sale is Z2. 19.74 more 
than on the former. How much did he pay for each share ? 


302. A man buys 25 seers of milk at га. 65. a seer, and sells 
it at 14. 30. a seer, making a prout of 5 annas ; how many seers 
of water did he add to the milk ? 


303. Now that the income-tax is 5 pies in the rupee, a 
person's net income is R374 per mensem ; what will it be when 
the income-tax is raised to 7 pies ? 


304 Find, by Duodecimals, the area of a square whose side 
rs 12 ft. 8 in. 4 pt. 


305. Atrain starts from A at 12 o'clock and runs towards C, 
which is 100 miles distant, at the rate of 30 miles an hour; at the 
same time the mail coach starts for C, from В, which is half way 
between A and C, and runs at Io miles an hour ; at what distance 
from C willit be overtaken by the train ? 


306. 11135014 inches of copper balance 17 of iron, and 15 of 
iron balance 16 of tin. and 19 of tin balance 12 of zinc, how many 
solid inches of zinc balance 2470 solid inches of copper ? 


307. If the income-tax be 6 pies in the rupee for the first half 
of the year and 3 per cent. in the second, what is the gross income 
of a gentleman whose net annual receipts amount to 31454. та. ? 


308. What sum must a person invest in the 3 per cents. at 
Qo, in order that by selling out £1000 stock when they have risen 
(0 933, and the remainder when they have fallen to 84}, and 
4nvesting the whole proceeds in the 4 per cents. at par he may 
éncrease his annual income by £9. 55. ? 
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309. Divide Rr15. 20. among 20 boys and 25 girls, so that 
each boy may receive 12 annas more than each girl ; how much 
will each boy receive ? 


310. Three-fifths of the square of a certain number is 126:15, 
what is the number ? 


311. An open cistern whose capacity is 4320 gallons is exter- 
nally 1411137 ft. long, 10°25 ft. wide апа 516 ft. deep ; the sides 
are 14 in. thick ; find the thickness of the bottom, having given 
that a gallon contains 2777274 cu. inches. 


812. A and В walk a race of то miles ; 4 gives В 20 minutes’ 
start ; А walks uniformly a mile in 174 minutes and catches В at 
the 8th mile-stone : find by how much 7 lost in time and space. 


313. If 17 men can build a wall roo yd. long, 12 ft. high and 
2% ft. thick, in 25 days, how many men will build a wall twice the 
size in half the time ? 


314. In 1861 three towns had populations of 17650, 19600, 18760 
respectively. In 1871 the population of the first had decreased 18 
per cent., that of the second had increased 21 per cent, while the 
population of the third had increased by 4690; find the change 
per cent. in the total population of the three towns. 


315. A gentleman invests R5600 in the 54 per cent. Govt. 
paper, and derives therefrom an annual income of R275. At what 
premium was the 5% per cent. paper at the time he invested ? 


816. Find the circumference of the wheel of a locomotive, 
which makes 5 revolutions in a second, and which performs a 
journey of 30 miles in 44 minutes. 


317. А man has an income of £200 a year ; ап income-tax is 
established of 74. in the £, while a duty of 144. per lb. is taken 
off sugar ; what must be his yearly consumption of sugar that he 
may just save his income-tax ? 


318. A, В, С are three spouts attached toa cistern. „М can 
fill it ın 20 min., В in 30, and C can empty it in до mn. If A, B 
and C be opened successively for one minute each, in what time 
will the cistern be filled ? 


319. A besieged garrison consists of 3co men, 120 women and 
40 children, and has provisions enough for 200 men for 30 days. 
If a woman eats 4 as much, and a child $ as much, as a man, and 
if after 6 days 100 men with all the women and children escape, 
how long will the remaining provisions las the garrison ? 


820, The price of rice being raised 50 per cent., Бу how much 
per cent. must a house-holder reduce h consumption of that 
article so as not to increase his expenditure 
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821. The owner of 4 per cent. Govt. paper, bringing in R8976 
er annum, exchanges it for 5 percent. paper. Hisannual interest 
Is increased by R44. What is the increase or decrease of his. 

nominal capital ? 


322. А ЫШ on London for £175 drawn at 6 months after: 
sight, 15 purchased at Madras, the rate of exchange being 25. 034. 
the rupee. Four months before it becomes due, it is discounted. 
in London at the rate of 2% per cent. (per annum) discount. 
What was paid for the bill in Madras, and what does it realise in. 
London ? 


323. А man laid ош £30. 155. in spirits which he bought at: 
155. a gallon ; he retailed them at 175. ба. a gallon, making a profit 
of Z4. 5s. : how many gallons must he have lost by leakage ? 


824. Arrange ,/2, 8/3 and 3 in order of magnitude. 


825. Twotrains, running at the rates of 25 and 20 miles an 
hour respectively on parallel rails in opposite directions, are 
observed to pass each other in 8 seconds, and when they are run- 
ning in the same direction at the same rates as before, a person. 
sitting in the faster train observes that he passes the other in 313 
seconds ; find the lengths of the trains. 


328. If 6 dollars and 6 roubles are together worth Дт. 137. 04, 
and 4 dollars and 8 roubles are together worth Zr. 115. За. what 
is the value of 6 dollars and 8 roubles ? 


327. Іп ап examination 4 obtains Io per cent. less than the 
minimum number of marks required for passing ; B obtains 11}. 
per cent. less than 4 5 and C 411% per cent. less than the number 
of marks obtained by A and #together. Does C pass or fail ? 


328. I have R6s00 to invest in public securities. Will it be 
most to my advantage to invest it in the 5 p. c. Govt. loan which 
is at тоў per cent. discount, or to purchase at par Treasury Bills 
which bear an interest of 3 pies рег cent. рег diem ? Calculate 
the difference. 


329. Ifthe par of exchange be two English shillings for the. 
Indian rupee, but if an Indian bill of exchange for R540. 12a. be 
negotiated in London for £51. 105.) how much per cent. below par 
is the rate of exchange ? 


* 


TO mt дика 


330. On Monday January 3, 1888, a тай commenced to sub-. 
scribe for a daily pice paper (published on week days only) ; what 
had he spent by June 13th of the same year ? 


881. A gentleman’s income is diminished by £150; but the 
income-ax being raised from 6d. to 7d. in the £, he pays the same 
amount of tax as before ; find his present income. 


332, A and В start to run a race; their speeds are as 17 to 18, 
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A runs 2} miles in 16 min. 41 sec.; B finishes the course in 
34 min. : determine the length of the course. 


383. If: men and 8 boys reap 9 acres in то days, and 4 men 
and 4 boys reap 3 acres in 5 days, how many acres will 2 men and 
3 boys reap in 7 days? 

334. To 432 gallons of a mixture of brandy and.rum, which 
contains 82 per cent. of brandy, some water is added, and the 
proportion of brandy in the mixture is thereby diminished to 73 
per cent. How much water is added ? 


885. А person who has £1900 Russian 4 per cent. stock sells 
out at 104 and devotes £962. 13s. 4d. to the purchase of 3 p. c. 
consols at 95, and lends the rest of the sum realised on mortgage. 
What interest must he ask for his money that his income may be 
the same as before ? 


336. If the rate of interest for money be 3 per cent., what 
should be the rate of exchange for bills payable at sight in England 
when the rate for those payable 4 months after sight is 1s. 834, 
per rupee ? 





837. A merchant buys бо yards of cloth ; he sells half of it 
ata gain of 3annas per yard, and the remainder at a gain of 
2 annas per yard, and realises R44. Іа. What was the cost price 
per yard ? 

338. A man buysa number of mangoes for R9, the price in 
‘spies of each mango being equal to the square root of the number 
purchased ; find the number purchased and the price of each. 


339. Atrain which travels at the uniform rate of 30'8 ft. a 
second, leaves Madras at 7 A. M. ; at what distance from Madras 
will it meet a train which leaves Arconum for Madras at 7-20 A. М,, 
and travels one-third faster than it does, the distance from Madras 
to Arconum being 42 miles ? 


340. If 5 men, 2 women and 3 boys, or 6 men and 4 boys, 
can mow 3 acres in 5days ; how many acres would 3 men, 2 women 
and one boy mow in I1 days, supposing a manto do as much 
work as 3 boys ? 

841. A person loses in his first year 23 per cent, of his capital, 
‘but in the next year he gains 40 per cent. of what he had at the 
end of the first year, and his capital is now R720 more than it was 
at first ; find his original capital. 

342. A person invested equal sums of money in the 3 per 
cents. at 974, and in the 33 per cents. at 1025 ; his resulting income 
was £259. los. How much did he invest ? 

943. A merchant in London receives two bills, drawn at 4 
months a fter sight, each for &5000 ; one he discounts immediately, 
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the rate of interest being 3 per cent. per annum ; the other he keepa 
till maturity ard then exchanges at the rate of 15. 94. per rupee, 
and finds that he was got as much as he did for the first bill. What 
was the rate of exchange when the first bill was discounted ? 


844. А man, having bought 128 yards of cloth for R80, sells 
one-fourth at a 1085 of 2 annas per yard ; by how much must he 
raise that selling price, in order that, by selling the rest at the 
increased rate, he may gain 2 annas per yard on the whole ? 


845. Incomes below Z150a year being subject to 54. in the 
£ incometax, and incomes above £150 to 74, iu the £ ; find what 
income above Z150 a man must have, that he may be just 714. 
à year poorer than a man who has £149. 105. a year. 


346. A and В run a mile, and A wins by 160 yd. ; A and С 
run over the same course and 4 wins by 20 min. ; Band C run over 
it and В wins by 12 min. In what time can A run а mile? 


947. If16 darics make 17 guineas, 19 guineas make 24 pis- 
toles, 31 pistoles make 38 sequins, then how many sequins are 
there in 1581 darics ? 


348. What sum must be paid on the insurance of a cargo of 
the value of В 33575. 44. so that in case of loss the cargo and all 
expenses of insurance may be recovered ? The premium is at the 
rate of 4'725 per cent, policy duty 3} annas per cent. and agents 
commission 5 per cent. 


349. A person has £26041 of а 4 per cent. stock. He saves 
each year ф of his income, which he invests at 4 per cert. What 
is his income ш the 4th year ? 


350. If gold be at a premium of 5 per cent. and a person buy. 
goods marked 300 rupees, and offer gold tothe amount of 300 
rupees, what change ought he to receive in notes, § per cent. being 
abated for ready payment ? 


PROBLEMS. 175. 


1. By what number less than 1000 must 4389 be multiplied 
50 AR the last three figures (to the right) of the product may 
be 43 


2. If 5 cwt. 3 qr. 14 1b. cost £6 рег cwt, what will be the 
cost per pound when the cost of the whole has been reduced by 
47. 165, 8а, ? 


8. On measuring a distance of 32 yards with a rod of a certain 
length it was found that the rod was contained 41 times with halt. 
an inch over ; how many inches will there be over in measuring 
44 yards with the same rod ? 
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4. Find the least number above 1000, which when divided 
by 5 or by 6 or by 9, will leave the same remainder 3. 


Б. A bill of Z100 was paid with guineas and half-crowns, and 
48 more half-crowns than guineas were used ;find how many of 
each were paid. 


6. A has twice as much money as В. They play together, and 
at the end of the first game В wins from A one-third of 475 money ; 
what fraction of the sum which В now has must A win back in 
the second game that they may have exactly equal sums ? 


7. What is the smallest whole number which is exactly 
divisible by 155; 27y and 34? 

8. A pays £9. 3.4 more rates than В, their incomes being 
equal; living in different towns they are rated at 25. and Is. 44. 
in the £ respectively ; what is their income? 


9. A pint of water weighs a pound and a quarter, and a cu. 
foot weighs 1000 02. ; how many gallons are there іп a cu. foot? 
How many gallons will fill a cistern 5 ft. long; 25 feet wide and 
2 feet deep ? 


10. A gallon contains 277°274cu. in. ; a cu. ft. of water weighs 
#000 07. How many gallons weigh a ton ? and what is the weight 
of a pint? 


11. If 162 gallons fill a cistern 51 ft. by 4& ft. by 14 ft., find 
the number of cu. inches in a pint. 


12. lfacu.inch of water weighs 252'45 grains, which is the 
тоге accurate of the following rough statements :—a cu. ft. of 
water weighs осо oz. a cu. yd. weighs 3 of a (оп? 


13. If a decilitre be 052 gallon, find the value of a pint of 
liquid which is worth 2 francs the decilitre ; 1200 francs being 
equal to 749. 

14. Three men are employed оп a work, working respectively 
8, 9, 10 hours per day, and receiving the same daily wages. After 
three days each works one hour a day more, and the work is 
finished in three days more. Ifthe total sum paid for wages be 
42.7.61, how much of it should each receive ? 


15. The sum of two numbers is 5760, and their difference is 
equal to one-third ofthe greater ; find the numbers. 


16. Two casks contain equal quantiti es of beer ; from the first 
34 quarts are drawn, and from the second 80 ; the quantity remain: 
ing in one cask is twice that in the other. How much did each 
cask originally contain ? 


‚11. Shew that ifthe price in rupees of a cwt. of goods is 
e Бу 7, the result is the price in annas of a lb. weight of the 
goods, 
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18. If R72 be divided among 5 men, 7 women and 13 boys 
so that 2 men receive as much as 5 boys, and 2 women as much 
as 3 boys, how much will each man, woman and boy receive ? 


19. How many revolutions will be made by a wheel which 
revolves at the rate of 329 revolutions in 3 min. while another 
wheel revolving 43t times in 4 min. makes 2586 revolutions ? 


20. Ifa train goes 224 miles ап hour, how many revolutions 
does the driving-wheel, 11 ft. in circumference, make in a second ? 


21. A game licence costs 155., and a cartridge 24. A sports- 
man kills his bird once in 5 shots. If birds are worth 25. ба. а 
brace, how many birds must be shot Just to pay expenses ? 


22. A vulgar fraction has for its numerator I57, and its nearest 
approximate value in thousandths is "379 ; what is the denominator ? 


23. A man after a tour in England finds that he had spent 
every day half as many rupees as the total number of days he had 
been from home. His tour cost 1800, How many days did it 
occupy ? 


24. А plate of metal is beaten to the thickness of $ of an inch, 
and the weight ofa circular medal cut from it, whose diameter 
is 1} inches, is 12 oz. troy. If the same plate be beaten to the 
thickness of оё an inch, what will be the weight of a medal cut 
out of it of the diameter of 14 inches (the areas of circles being 
proportional to the squares of their diameters) ? 


25. Itissaid that 240,000 letters are posted in Berlin daily, 
16°6 per cent. of which are town letters. This gives one letter for 
every 3 persons in Berlin ; what is its population ? 


26. The French unit of linear measure in a metre equal to 
39:371 English inches ; the square formed on a line of ro metres 
(called an are) is the French unit of surface. Find the equivalent, 
in English square measure, of a hectare (100 ares). 


27. A rectangular swimming bath 15 бо ft. long and до ft. 
broad ; it can be filled by a supply-pipe in 5 days, and if 6,000 
cubic feet of water be thrown in, the rest can be filled in 3 days 
I8 hours. Find the depth of the bath. 


28. The debts of a bankrupt amount to R21345. 4a. and his 
assets consist of property worth 9167. 104. 85. and an undiscount- 
ed bill of R5130 due 4 months hence; simple interest being reckon- 
ed at 4 p. c. per annum. How much in the rupee сап he pay his 
creditors. 


29. The diameter of the fore-wheel of a carriage is 12 ft. and 
that of the hind-wheelis 3 feet ; how far will the carriage have 
travelled when the fore-wheel has made 100 more revolutions than 
the rd d (The circumference of a circle 1 diameter :: 
31416 ; І. 
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80. Tea at 4s. 344. per Ib. is mixed with tea at 3s. 754. per 1b.. 
so that the mixture contains 72 per cent. of the former. Find the- 
weight of a chest of this mixture which is worth £6. 165. 104. 


31. A merchant buys China tea at 35. 64. рег lb. To improve 
the flavour he adds 2 oz. of Assam tea to every lb. of China tea, 
and finds that the mixture costs him 45. per lb. How much per Ib. 
did he give for the Assam ? 


82. Standard silver, of which ІІІ parts in 120 are pure silver. 
being worth R31 регі. find the value of a Sicca Rupee which 
weighs 7 dwt. 12 gr. and has a fineness of 979 parts in 1000. 


33. А contract is to be finished in 5 months and 17 days, and. 
43 men are put on to work at once ; at the end of оѓ the time 
it is found that only ф of the work is done ; what extra number of 
hands will be required to complete the contract in the given time; 
the last employed men to work 12 hours a day, whilst the first 43 
men work until the contract is completed only 10 hours a day ? 


34. A man can do as much work in 4 hours as a woman in 
6 hours, or as a boy in g hours ; how long will it take a boy to 
complete a piece of work, one-half of which has been done by а 
man working 10 hours and a woman working 16 hours ? 


ЗБ. Ifa piece of cloth, 4 vd. long and 15 in. wide, cost 53. 2a., 
how much should you give for another piece, 19 yd. long and 12 in. 
wide, every sq. in. of which is worth $ ofthe value of a sq. ft. of the 
former ? 


36. A person sets out to walk 26 miles ; for a quarter of the 
distance he goes at the rate of 5 miles an hour, for half the remain- 
ing distance at 4 miles an hour and 3 miles an hour for the other 
half. State the exact time occupied in the јсигпеу. 


37. How often between 12 and t are the hands of a clock an 
integral number of minute-spaces apart ? : 


88. Two clocks begin striking the hour of noon together on a 
certain day, the interval between every two strokes being І" and 2" 
respectively. They gain 1" and 2" respectively in every 24 hours. 
After what length of time will they end striking the hour of noon 
together ? 


39. .4 and В start at the same time on a journey. 4 walks at 
the rate of 4 miles an hour, and Z of 3 miles an hour. When 4 
has gone half way, 2 gets a ride and goes attwice the rate of A, 
until he has ridden a distance equal to 4 of the whole journey be- 
yond the spot at which he passes 4. Z then walks the remainder 
of the journey; A having walked it all. Will 4 or B arrive first ? 
And мэр fraction of the whole journey will the other still have 
to trave 


40, If15 men сап dig боо си, ft. of earth in 5 days, working 
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8 hours a day, how many men would berequired to dig 1575 cu. ft. 
in 14 days, working 9 hours a day, supposing that a man who 
works 8 hours a day does in 25 hours the same amount of work 
that a man who works 9 hours does in 26 ? 


41. If 21 horses and 217 sheep can be kept го days for the 
same sum as it would cost to keep 9 horses and бо sheep for 27 
days, find how many sheep eat as much as 3 horses. 


42. In running a four-mile race on a course half a mile round, 
A overlaps В at the middle of the 6th round. By what distance 
will 4 win? 


43. А апа В start to run а race at 3 o'clock. The winner 
comes in at 63 minutes past 3, beating the other by 40 yards. At 
4 minutes past 3 the loser was 1140 yards from the winning-post. 
Find the length of the course, and the speed of the winner in miles 
per hour. 


44. Five men do ‘6006 of a piece work in 242 hours, how 
long will 6 boys take to finish it, it being known that 3 men and 
7 boys have done the whole of a similar piece of work in 3 hours ? 


45. If 4 men earn as much іп а day as 7 women, and one 
woman as much as 2 boys, and if 6 men, 10 women and 14 boys 
working together for 8 days earn £22, what will be the earnings 
of 8 men and 6 women working together for Io days ? 


46. The distance by Railway from Madras to Salem is 
2063 miles. A Passenger Train travelling 20 miles au hour leaves 
Madras at 7 A. M. ; and a Special Train at Io A. M. the same day. 
At what rate must the latter travel, so as just to overtake the 
former at Jollarpett Junction (132 miles from Madras), and at 
what hour must a Goods Train leave Salem for Madras travelling 
IS miles an hour; so as to reach Jollarpett at the same time as the 
other Trains ? 


47. Two trains measuring 330 ft. and 264 ft. respectively, 
run on parallel lines of rail. When travelling in opposite direc- 
tions they are observed to pass each other in 9 seconds, but when 
they are running in the same direction at the same rates as before 
the faster train passes the other in 274 seconds. Find the speeds 
of the two trains in miles per hour. 


48. A man near the sea-shore sees the flash of a gun fired 
from a vessel, steaming directly towards him, and hears the 
report in 157. He then walks towards the ship at the rate of 
3 miles an hour, and sees a second flash 5 minutes after the first, 
and immediately stops ; the report follows in 10:57. Find the 
rate of the ship, the velocity of sound being 1200 feet per second. 


49. A soldier has 4 hours' leave of absence ; how far may he 
ride on a coach which travels 8 miles an hour, so as to return to 
the camp in time, walking at the rate of 4 miles an hour ? 


C. А, 22 
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50. Two trains start at the same time, the one from Calcutta 
to Allahabad, the other from Allahabad to Calcutta. If they arrive 
at Allahabad and Calcutta respectively 5 hours and 20 hours after 
257 passed of each other, showthat one travels twice as fast as 
the other. 


БІ. А cistern is provided with two pipes, 4 and B. А can 
fill it in 20 minutes, and В can empty it in 30 minutes. If 4 and 
B be kept open alternately for one minute each, how soon will the 
cistern be filled ? 


52. А, В, С are pipes attached to a cistern. A and В can fill 
the cistern in 20 and 30 minutes respectively, while C can empty 
it in 15 minutes. If A, В, C be kept open successively for one 
minute each, how soon will the cistern be filled ? 


58. A train having to perform a journey of 150 miles, is 
obliged after 100 miles to reduce its spe ed by one-fifth. The result 
is that the train arrives at its destination halfan hour behind time. 
What is its ordinary rate ? 


54. A down Passenger Train, 176 yd. long, travelling at the 
rate of 20 miles an hour, meets at 7 A. M. an up Goods Train, 
203% yd. long, and passes it in 24 seconds. At 7-30 A. M. the down 
Passenger meets the up Mail, 88 yd. long, and passes it in 12 
seconds. When will the Mail overtake the Goods ? 


55. А and B start together from the same point on a walking 
match round a circular course. After half an hour A has walked 
3 complete circuits, and В four and a half. Assuming that each 
walks with uniform speed, find when B next overtakes 4. 


56. А certain sum is to be divided among 4, В and С. А is 
to have £30 less than the half, B 15 to have £10 less than the third 
part, and С is to have £8 more than the fourth part. What does 
each get ? 

57. £4212 is divided among 4, В, С, so that А receives $ as 
much as В and C together, and В $ of what 4 and C together 
recieve. Find how much each receives. 


58. Two-thirds of a certain number of persons received 184, 
each, and one-third received 25. 64. each. The whole sum spent 
was £2. 155. How many persons were there? 


59. A crew which can pull at the rate of 9 miles an hour, 
finds that it takes twice as long to come up a river as to go down ; 
at what number of miles an hour does the river flow ? 


60. A, В, Care partners ; 4 whose money has been in the 
business for 4 months claims $} of the profit ; 3 whose money has 
been in the business for 6 months claims $ of the profits ; C had 
R1560 in the business for 8 months ; how much money did 4 and 


В contribute to the business ? 
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61. Two persons A and В rent a field, A puts on it 12 horses 
for 21 months, 20 cows for 4 months and 5o sheep for 5 months ; 
В puts 18 horses for 33 months, 15 cows for 5 months and 40 sheep 
for 44 months. If in one day 3 horses eat as much as 5 cows, and 
6 cows as much as Io sheep, what part of the rent should A рау? 


_ ,02. А candiga trench in $ the time that 2 can ; В can dig 
itin 2 of the time that C can ; all together they can dig itin 
6 days. Find the time ıt would take each of them alone, 


63. For 5 guineas can be obtained either 12 №. of tea and 
X5 lb. of coffee, or 36 lb. of tea and 9 Ib. of coffee ; find the price 
ot a pound of each. 


64. Divide 48 into two parts such that if one part be multi- 
plied by 3 and the other by 5, the sum of the products shall be 180. 


65. Divide 20 into two parts such that three times one part 
may be equal to twice the other part. 


66. А decimetre is equal to 3937 inches, and a cubic decimetre 
of water weighs 1 kilogram. If a cubic inch of water weighs 
252745 grains, express a kilogram in pounds avoir. correct to two 
decimal places. 


67. Twenty gallons of liquid contain 60 per cent. of nitric 
acid and the rest water. How many gallons of water should be 
added to the mixture to lower the proportion of nitric acid to 
40 per cent. ? 


68. Divide Riooo among I man, 3 women and 36 children so 
that the man gets 4 times as much as each woman, and the women 
together get I2 times as much as each child. 


69. Two men undertake to do a piece of work for R40. One 
could do it alone in 5 days, the other in 8 days. With the help of 
a boy they finish itin 3 days. How should the money be divided ? 


70. The sum of the ages of A and Bis now 55 years, and 
their ages IO years ago were as 4 Is to 5 ; find the present ages. 


71. Atradesman's prices are 20 p. c. above cost price ; what 
profit does he make, if he aliows his customers a discount of a 
penny in the shilling ? 


72. Four apples are worth as much as 5 plums, 3 pears as 
much as 7 apples, 8 apricots as much as 15 pears, and 5 apples sell 
for 24. I wish to buy an equal number of each of the four fruits, 
and to spend an exact. number of pence : find the least sum I can 
spend. 


73. The manufacturer of an article makes а profit of 20 per 
cent, the whole-sale dealer, of Io per cent., and the retail-dealer, 
of 5 рег cent. What із the cost of the manufacture of an article 
which is retailed for R7. 8a. 92. 2 
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74. Two cogged wheels, of which one has 16 cogs and the 
other 20, work in each other. Ifthe latter turns бо times in 2 of a 
minute, how often does the former turn in 16 seconds ? 


75. The price of butter having risen 25 p. с., the daily allow- 
ance of each person in a family is reduced from І oz. to 2 oz. If 
the monthly charge for butter is thenceforward 125, what was it 
before the changes were made ? 


76. А bankrupt has book-debts equal in amount to his liabi- 
lities, but on £4000 of them he can recover only 155. in the Z, and 
the expenses of the bankruptcy are £200 ; if he pay 155. 224, in 
the £, what is the amount of his liabilities ? 


77. А ship 40 miles from the shore springs a leak which ad- 
mits 32 tons of water іп 12 minutes. бо tons would suffice to sink 
her, but the ship's pumps can throw out I2 tons of water in an 
hour. Find the average rate of sailing. so that she may reach the 
shore just as she begins to sink. 

78. Standard silver is formed by mixing 11 paits of fine silver 
with one of copper. How тапу rupees can be coined from I lb. 
avoir. of fine silver, if 1 lb. troy of standard silver is coined ints 
32 rupees ? 

79. 121 tolas of gold, 22 carats fine, be worth Rag. 82., of 
what fineness must gold be in order that 1% tolas of it may be 
worth R34. 9a. ? 

80. A man having to walk 36 miles finds that in 3 hr. 20 min. 
he has walked # of the remaining distance ; find his speed. 


81. Supposing the alloy in a rupee to be үр of the mass, and 
the coin to be worth 2 pice if it were all alloy, what would be its 
exact value if it were all pure silver ? 


82. A mixture contains wine and water in the ratio of 3 1 2; 
if it contains 3 gallons more wine than water, what is the quantity 
of wine in the mixture ? 


83. 3 men and 6 boys can do 4 times as much work as a man 
and a boy can do, in the same time. Find the ratio of the works 
done by a man and a boy in the same time. 


84. A mixture is composed of 4 parts brandy and г part water ; 
one gallon of water 15 added, and the mixture contains 3 times 
as much brandy as water: find the quantity of brandy in the 


mixture. 


85. A mixture contains wine and water in the ratio of 3 : 2, 
another contains wine and water in the ratio of 4 ; 5 ; how many 
gallons of the latter must be mixed with 3 gallons of the former 
that the resulting mixture may contain equal quantities of wine 


and water ? 
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88. A, B and C are three vessels holding 1,2 and 4 gallons 
respectively. A is empty, Z is full of water and C is full of wine. 
A is filled from Р, В is replenished from C, and then 4 is emptied 
into С. When this operation has been performed once more, 
what will be the ratio of the wine in В to the water in С? 


87. An alloy of silveris mixed with an alloy of gold in the 
ratio of '73 to 737 ; the quantitv of dross іп the silver alloy is 12 
parts in 100, and in the gold alloy 15 parts in roo : compare the 
quantities of gold, silver and dross in the mixture. 


88. A barters some sugar with В for flour which is worth 
25. 34. per stone, but uses а false stone weight of 133 lb. ; what 
value should В set upon his flour, that the exchange may be fair ? 


88. Ifthe work done by a man, a woman, and a child be in 
the ratio of 3, 2, т, апа there be in a factory 24 men, 20 women 
and 16 children, whose weekly wages amount to R224, what will 
be the yearly wages of 27 men, 40 women and 15 children ? 


20. A 1. of tea and 3 lb. of sugar cost R3, but if sugar rose 
50 per cent. and tea то per cent, they would cost R3. 8а, ; find 
the prices per lb, of tea and sugar, 


91. A bankrupt has goods worth R9750 ; and had they rea- 
lised their full value, his creditors would have received 13 annas in 
the rupee ; but 2186 were sold at 17°5 p. c, and the remainder at 
2375 p. с. below this value. What sum did the goods fetch, and 
what dividend was paid ? 


92. Gold issold at the Mint at £3. 175. 94. per oz., and is 
mixed with alloy, worth 5з. 2d. per oz, in the ratio of rr : 1. If 
sovereigns be coined of this mixture, each weighing 5 dwt. 3°47 рт, 
whatis the Mint profit per 100 sovereigns ? 


93. A bag contains 160 coins consisting of half-crowns, shil- 
lings, sixpences and fourpences, and tbe values of the sums of 
money represented by each denomination of coin are the same ; 
how many of each are there ? 


94. In sending roo cheroots to England I paid freight 3 of 
their prime cost ; landing charges ẹ of their cost including freight ; 
and duty 2% times their cost including freight and landing charges, 
Altogether the cheroots' duty paid, in London cost me Z7. What 
did I give for them in Madras? 

95. A number of rupees is divided amongst four men. A 
receives $ of the whole, В 2 of the remainder, C 4 of what then 
remains, and the number of rupees given to D is the square root 
of the whole number to be divided. What sum does each receive ? 


96. For$ ofthe distance up a ghaut the rise is I foot in 24 
(measured along the road) and for the remaining third the rise is 
I in 16. The top of the ghaut is 1,400 ft. above the bottom ; what 
is its length ? 
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97. Ina company of тоо people, of whom some are rich and 
some are poor, the rich subscribe and give га. 32. to each poor 
man ; this costs the rich men 7a. 12, each : how many rich and 
how many poor men are there ? 


98. Given that gold is worth Z3. 175. 104. per о2., and silver 
45. 104. per oz, and that the weights of equal volumes of gold and 
silver are as 19:? ІІ; find the volume of silver equal in value to 
a cubic inch of gold. 


99. A tradesman bought a quantity of goods, and sold # of 
them at a profit of то p. c. ; the price rising, he got 12$ p. c. profit 
on the remainder, and on the whole gained R425 : what sum did 
he lay out ? 


100. A publican buys two butts of wine, one for R1200, and 
one for Ritoo ; he also buys a third and after mixing the three, 
retails the wine at R22. 8a, a dozen, making 125 p. c. on his out- 
lay : supposing the number of dozens in a butt to be 52, find the 
price of the third butt. 


101. A merchant sells 49 quarters of wheat at a profit of 7 p. c., 
and a certain number of quarters at a profit of 11 p. c. The cost 
price of a quarter of wheat being Z3. 125. 6d., he would have lost 
2,2. тоз. 94. if he had sold the whole at a profit of 9 p. c. Find the 
total number of quarters of wheat sold by him. 


102. The shares in a banking concern are Rrooo each, R426. 
1084. are only paid up, and the shares are quoted in the market 
at R460. The dividend is R74 per share quarterly. A gentleman 
holds Ioo original shares. Find what interest he makes per cent. ; 
and how much per cent. would he make, if he sold out and invested 
in 4 per cent, Govt. stock айраг? 


108. А person finds that if he invest a certain sum in railway 
shares paying £6 per share when the £100 share is at £132, he 
will'obtain Хто. 165. a year more for his money than if he invest 
in 3 per cent. consols at 93. What sum has he to invest? 


104. A person has R24,180 to invest ; the 54 per cent. Govt. 
loan being at 108 and the 6 per cent. Municipal loan of R 1,000 
being at 1020 ; find how he must divide his capital between the 
Govt. and Municipal loans, that he may obtain the same income 
from each. 


105. A railway proprietor receives one year a dividend of 
6 per cent. on his stock, and pays an income-tax of 44. in the £. 
The next year he receives a dividend of 6% per cent. and pays an 
income-tax of 34. in the £, and finds that his net income is £249 
more. How much railway stock does he hold ? 


106. А man sold at 48 and 95 respectively Дссо ordinary stock 
in the A Railway paying а dividend at the rate of 13 and £800 
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preference stock in the В Railway paying a dividend of 4 per cent. 
He then invested } of the money in the Tramway Company where 
the £24 share paying interest at 6 per cent. was at £6 premium ; 
£150 in the C Railway which paid no interest ; and the remainder 
in Bank shares at par : what rate of interest must he receive from 
the Bank in order to increase his annual income by £12. 55. ? 


107. There are two railway engines whose rates of motion may 
be represented by 1 and “75. Supposing the slower to have been 
12 miles in advance of the faster train on the same line, how far 
would the faster train have to travel before it overtook the other ? 


108. The value оёт lb. of gold is 20 times that of 11. of 
silver and the weights of equal volumes of gold and silver areas 
19 | 10; find the value of a bar of silver equal in bulk toa bar of 
gold of value £380. 


109. A merchant owes a bill of &5,796, payable in 8 months 
and another of 87,822, payable іп 12 months ; he takes ир these 
two bills and gives in their place one for 813,716, payable in 
12 months : what is the rate of interest per cent. per annum ? 


110. A Calcutta merchant has to pay Вто, 512. 8а. to his agent 
in Bombay. What must he give for a bank draft to that amount, 
exchange being at тоо}? 


111. A man bequeaths his property amounting to R49,166 in 
such a way that $ of his wife's share, 2 of his eldest son's, 8 of his 
younger son's and 4 of his daughter's share are all equal. Find 
the share of each. 

112. A and B exchange goods ; A gives 13 cwt. of hops, the 
retail price of which is 56s. per cwt. but in barter he rates them 
at £3. В gives то barrles of beer, the retail price of which is 15. a 
gallon, but the value of which he raises in proportion to the in- 
creased price of the hops. How much must В give in money ? 


118. А person having to pay R10,572 two years hence, invests 
jn the 4 per cent. Transfer loan to accumulate interest till the 
debt shall be paid, and also an equal sum the next year. Suppos- 
ing the investment to be made when paper is at 862, and the 
price to remain the same ; what sum must be invested on each 
occasion that these may be just sufficient to pay the debt at the 
given time ? 


114. A train has been travelling 20 miles an hour: the steam 
power is doubled, whilst from various causes the resistance of the 
train is increased by one-half. (The original steam power is three 
times the resistance). At what rate will the train now travel ? 


115. А sailing vessel reaches Madras from Calcutta in 6 days; 
а steamer whose speed is to that of the sailing vessel as 3 ; 2 
starts at the same time, but meets with detentions that average 6 
hours daily, Which will reach Madras first ? And by how much ? 
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116. А book containing between доо and 1000 pages is divided 
into four parts, each part being divided into chapters. The whole 
number of pages in each of the four parts is the same. Each 
chapter in the first part contains 29 pages, each chapter in the 
second 40, each chapter in the third бо, and each chapter in the 
fourth 8o. Find the whole number of chapters in the book, 


117. A person buys a piece of land at £25 an acre, and by 
selling it in allotments finds that the value is increased by one-half, 
so that, after reserving 20 acres for himself, he clears £200 on his 
purchase-money by the sale of the remainder. How many acres 
were there? 


118. Find how much rice afamily requires monthly, when a 
reduction in the price from 7 to Io measures for the rupee reduces 
the total monthly expenses from R314 to R30. 


119. A barters sugar with B, for rice which is worth 14 annasa 
measure, but in weighing his sugar uses a false maund weight. B 
discovers this, and to make the exchange fair raises the price of 
his rice to 24 annas a measure. Find the real weight of the false 
maund which A uses. 


120. A person pays an incometax of 44. іп the £ during the 
first half of the year and of 34. in the Z during the second half, and 
finds that owing to an increase in his income he pays the same 
amount of tax for the second as for the first half of the year. If 
his gross income for the year is £700, find his net income. 


191. The materials of an old building were sold for Ві,5оо 
upon condition that they should be removed within 30 days under 
a penalty of Вто per day for every day beyond 30 days. The pur- 
chaser employed 40 men at 35 annas рег day to do the work, and 
after selling the materials for R2365, he cleared Rigo by his bar- 
gain. Find the number of days the men were at work. 


199. A aud В enter into partnership ; 4 supplies the whole 
ofthe capital, amounting to R45,000 upon condition that the 
profits are to be equally divided, and that В pays А interest on 
half the capital at то per cent. per annum but receives R120 per 
mensem for carrying on the concern. Find their total yearly pro- 
fits when 4’s share 1s equal to $ of A's share. 

123. Ifthe value of a rupee varies from 15. 94, to 15. 014. and 
of the franc from 934. to rod. ; find the maximum number of francs 
which it is always safe to give for R500. 

124. Ifthe volume of a sphere=§x 21416х the cube of the 
radius, find how many spherical balls each $ inch in diameter can 
be made out of a cubic inch of clay, and how much clay will 
remain over. 

125. Рарег-топеу is at a discount of 10 per cent. A man buys 
goods marked £27 (paper-money) and offers that sum in gold. How 
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much paper-money must he receive in change, Io per cent. abate- 
ment being allowed for cash ? 


128. A reservoir is to be emptied, the rate of discharge of the 
contents being diminished by 100 gallons every hour. The first 
half will be emptied in 3 hours, the second in 4 hours. How many 
gallons does the reservoir contain ? 


127. What must be the least number of soldiers in a regiment 
to admit of its being drawn up 2, 3, 4, 6 or 8 deep, and also of its 
being formed into a solid square ? 


128. A, and С are partners. .4 receives 2 of the profits, 
B and C dividing the remainder equally. A’s income is increased 
by R400 when the rate of profit rises from 5 to 7 per cent. Find 
the capital of 7. 


129. How many years! purchase should be given for an estate 
so as to get 4 per cent. for the money ? 


130. Anagenthas to receive a rent paid in corn from a 
tenant, and to deliver it to the landlord. At each payment he 
uses, so as to benefit himself, a false balance, such that 4 seers 
in one scale balance 5 seers in the other. Corn being worth R2. 
За. a md., the value of his plunder is Вл. What is the corn-rent ? 


181. Azemindary is bought at 20 year's purchase for B27000, 
one-third of the purchase-money remaining at mortgage at 9 per 
cent. The cost of collecting rents is Rigo per annum. What 
interest does the purchaser make on his investment ? 


132. А baker's outlay for flour is 7o per cent. of his gross 
receipts, and other trade expenses amount to } of his receipts. 
The price of flour falls 50 per cent., and other trade expenses are 
thereby reduced 25 per cent. By how much should he now reduce 
the price of a 54. loaf to make the same amount of profit ? 


133. 1000 copies of a pice newspaper weigh 1 of a maund, 
and when the paper duty was removed the profit on the receipts 
was increased 5 рег cent. What was the duty per md. on paper ? 


134. А horse was sold at a loss of lo p. c.; if it were sold for 
Ryo more there would have been а gain of 4 per cent. : for how 
much was the horse sold ? 


185. А contractor sends in a tender of R7000 for a certain 
work ; a second sends in a tender of R6950, but stipulates to be 
paid R3000 at the end of a month ; find the difference between 
the tenders, supposing the work to be finished in 3 months, and 
money to be worth $ per cent. per month simple interest. 


136. Alabourer was engaged for 20 days, on the agreement 
that for every day ke worked he should have 4a., but that for 
every day he absented himself he would be fined та. He received 
R2. 132. at the end of the time : how many days was he absent ? 
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187. A man was hired to do a certain amount of work, on the 
condition that for every day he worked he should have 124., but 
that for every day he absented himself he should lose 4а. Не 
worked 3 times as many days as he absented himself, and received 
on the whole Rio. How long was he doing the work ? 


138. A grocer buys two maunds of sugar ; he sells one maund 
at a profit of 10 p. c., and the other which cost R2. 8a. more, at 
а profit of 15 p. c. If the retail price per seer of the latter be 15a. 
more than that of the former, find the cost price of each maund. 


189. А shop-keeper buys 2 md. of sugar, апа 1 md. more of 
a superior kind, giving RI. 8а. a md. more for the latter than the 
former. He retails it, when mixed, at 4 annas a seer, апа makes 
a profit of 25 p. c. on his outlay. What did he give per md. for 
each kind of sugar ? 


140. Two boys begin to count two equal piles of rupees. One 
counts 5 while the other counts 4. When the former has just 
finished the latter has 6 left. What is the number of rupees in 
each pile ? 

141. The price of a yard of jean is 2 of the price of 2} yd. of 
longcloth ; and the weight of 5 yd. of jean is 5 of the weight of 
8 yd. of longcloth. Ifthe price of 2 lb. of jean be 83, what is the 
price of 13 Їр, of longcloth ? 


142. Three tramps meet together for a meal: the first has 
5 loaves, the second 3, and the third, who has his share of the 
bread, pays the other two 8 half-pence ; how ought they to divide 
the money ? 


143. A and В barter: A has 7 md. of flour worth R3. За. а md., 
but insists on having R3. 124. а md.: В has rice worth RI. ба. a 
measure, which he raises in price in proportion to 4’s demand. 
4 receives 16 measures of rice ; what cash does he get besides ? 


144. A and В barter: A has 200 lb. of tea worth 25. ба. a Ib. 
but insists on 25. 04. a lb.: В has coffee worth Is. 94. a lb. : how 
much must he raise the price so that A gets £5. 25. and 2 cwt, of 
coffee ? 


145. Ariver 14 ft. deep, 182 yd. wide flows at the rate of 
3 miles an hour; (1) how many tons, (ii) how many gallons of 
water, pass a certain point per minute ? [A cu. ft. of water weighs 
62% lb., a gallon contains 2773 cu. іп.) 


146. A four-wheeled carriage travels round оп a circular 
railway. The circumferences of the two wheels of the carriage 
and of the two circles of rails are proportional to 6, 7, 7000, 7014. 
Find the number of revolutions made by each of the four wheels 
in а complete circuit ? 


147. Eleven boys fired 10 shots each at a target, and scored 


PROBLEMS 347 


286 ; зо bull's-eyes were made and 11 misses ; how many centres 
and outers were there? (A bull’s-eye scores 4, a centre 3, an 
outer 2). 


148. The sum of £177 is to be divided among 15 men, 20 
women and 30 children, in such a manner that a man and a child 
may receive together as much as two women, and all the women 
may together receive /бо; what will they each respectively receive 7 


149. A owed B three-fourths of what B owed C; to settle 
matters, В gave R2 to A who then paid С; what did B owe С? 


. 150. A man for 4 years spends Rsoo a year more than his 
income. А! һе end of that time, he reduces his expenditure 
Зо per cent. and in 3 years pays off his debt and saves Riooo, 
What is his income ? 


151. A tree grows 2 yards in its first year, and afterwards it 
grows each year г foot less than it did the previous year. The 
value of the tree at any time is equal to the number of rupees in 
the square of the number of yards in its height ; find the value of 
the tree when it has done growing. 


152. Ifstandard gold, worth £3. 175. 1044 per ounce be so 
far alloyed as to be worth only 53. 165, 134, per ounce, find the 
least integral number of sovereigns made of the alloyed gold; 
which shall be equal in value to ап exact number made of .he 
standard gold. 


153. Find the least integral number of ounces of pure silver, 
worth R2. 14a. буд. per ounce, that, with the proper proportion 
of alloy, can be coined into an exact number of rupees. 


154. Mahogany is во Ib. to the cubic foot, water is 625 1Ь., and 
iron is 74 times as heavy as water; what thickness of iron will 
weigh as much as a 6-inch plank of mahogany ? 

155. A sum of R62 is to be divided among 10 men, 15 women, 
8 boys and 12 girls. For every rupee that a man gets, a boy gets 
6 annas, and for every half-rupee that a woman gets, a girl gets 
2annas. The whole money obtained by the boys is equal to that 
obtained by the girls. How much does each person get ? 

186. А wooden closed box, made of 4-inch plank, is externally 
I5 in. long, 10 in. broad and 6 in. high, The box weighs 6 lb. 
when empty, and 80 lb. when filled with mercury. Compare the 
weights of equal bulks of the wood and mercury. 


157. R430is divided among 45 persons consisting of men, 
women and children. The sums of the men's, women's and 
children's shares are as I2 ; 15: 16, but the individual shares of a. 
man, woman and children are as 6; 5; 4. Find the nuniber of men, 
women and children. 


158. Bronze contains 91 per cent. of copper, 6 of zinc, and 3 
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of tin. A mass of bell-metal (consisting of copper and tin only) 
and bronze fused together is found to contain 88 per cent. of 
copper, 4:875 of zinc, and 77125 of tin. Find the proportion of 
copper and tin in bell-metal. 


159. An alloy contains 12 parts by weight of lead, 4 of anti- 
mony, and т of tin. How much of this alloy must be taken, and 
how much lead and tin added to it to make up 9 cwt. of type-metal 
consisting of 14 parts lead, 3 antimony and I tin ? 


160. Three persons 4, В, С, finished a piece of work. A worked 
at it for 5 days, P for 7 days and C for 9 days. Their daily wages 
were as 4: 3 ; 2, and the total earnings amounted to Ву. ба. 
What were the daily wages of each ? 


161. Two passengers are charged for excess of luggage Вт. 8a. 
and Rs. 4а. respectively. Had the luggage all belonged to one 
person he would have been charged R7. За. for excess. How 
mrich is allowed free, the charge for excess being 120. per md. ? 


182. Ifthe cost of making bread be one rupee per bushel of 
wheat, what is the price of wheat when the two-anna loaf 15 twice 
as large as it is when wheat is Ву a bushel ? 


163. Ifthe rate of wages vary as the price of rice, and if 57 
men working for 35 days receive R405. 3a. 95. when rice is sold 
at the rate of 136 measures for 839 ; find the puce of rice per 
measure when 70 men working for 19 days receive R353. 42. 62. 


164. There is a leak in the bottom of a cistern. When the 
cistern was in thorough repair, it would be filled in 24 hours. It 
now takes half an hour longer, Ifthe cistern is full, how long 
would it be in leaking itself empty ? 


165. A can do $ of a piece of work in 2 of the time in which 
В can do $ of it, and В can do #of it in $ of the time that it would 
take C to do another piece of work one-fourth as large again as the 
first. If C can finish the former piece of work in 10 hours, how 
long would it take A and В together to do it? 


166. А and В start оп a journey at the same time. В travels 
at $ of A’s rate, and arrives 3 hr. 15 min. after him. In what 
time did each complete the whole journey ? 

167. The expenses of a family when rice is at 20 seers for a 
‘rupee are R50 a month ; when rice is at 25 seers for a rupee the 
expenses are R48 a month ; what will they be when rice is at 30 
seers for a rupee ? 

168. A man who can walk down a ghaut at the rate of 4$ and 
up it at the rate of 31 miles an hour, descends and returns to his 
starting point after walking for2 hours 4 minutes, How far did 
the walk? 


169. An express train owing to a defect in the engine goes at 
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8 of its proper speed, and arrives at 6-49 P.M. instead of 5-55 Р.11,; 
at what hour did it start ? 


170. A person going from Pondichery to Ootacamond travels 
90 miles by steamer, 330 miles by rail and 30 miles by horse- 
transit. The journey occupies 30 hr. 5o min., and the rate of the 
train is 3 times that of the horse-transit and 15 times that of the 
steamer, Find the rate of the train. 


171. A person walks from Ato Bat the rate of 3 miles an hour, 
and after transacting some business which occupies him an hour, 
returns to A by the tramway at the rate of 5 miles an hour. He 
then finds he has been absent 2 hours 20 minutes. Find the 
distance from A to В. 


172. The expenses of a family, when rice is 12 seers for a rupee, 
are KSo a month ; when rice is 14 seers for a rupee, the expenses 
are R48 a month (other expenses remaining unaltered) ; what will 
they be when rice is at 16 seers per rupee ? 


173. A bankrupt has book-debts equal in amount to his 
liabilities, but оп R8640 of such debts he can recover only 83 annas 
in the rupee, and on R6300 only 5$ annas in the rupee. After 
allowing Rios4.11.0 for the expenses of bankruptcy, he finds 
that he can pay his creditors 12 annas in the rupee. Find the total 
amount of his debts. 


174. A train starts with a certain number of passengers. At 
the first station it drops 4 of these and takes in 20 more. At the 
next it drops $ of the new total and takes то more. On reaching 
the third station there are 60 left. What number started ? 


175. One pound troy of standard silver which contains 37 parts 
in 40 of fine silver is coined into 66 shillings. Ifthe value of pure 
silver rises Io per cent., what must be the reduction of pure silver 
in a shilling ? 


178. A landlord has an estate worth R4cooo a year, but has 
to рау $ anna in the rupee on the gross income for taxes. He sells 
it at 20 years purchase on the gross income, and invests the 
proceeds in the 4 per cents. at 95. What is the difference in his 
income ? 


177. In firing ata mark А hits in 2 out of 4 shots, B іп 3 out 
of 5, and C in 4 out of 7. The mark was hit 468 times. Supposing 
each to have fired the same number of sHots, find how many hits 
each made and the total number of shots fired. 


178. А shop-keeper buys sugar at Ң12. ба. а md. ; at what 
price must he sell it to gain 8 per cent, and allow a purchaser 
10 per cent. discount ? 


179. Ina manufactory 100 coolies work for 4 days a week, but 
on the remaining 3 days some are absent ; the weekly wages of 
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the coolies are thus reduced in the ratio of 32 ; 35. Find the 
number of absentees. 


180. The manager of a boarding house having already 50 
boarders, finds that an addition of Io increases the gross monthly 
expenditure by R20, but diminishes the average cost per head by 
Ri. What did the monthly expenses originally amount to ? 


181. If 9 or. of gold, го carats fine, and 5 oZ., ІІ carats fine, 
be mixed with 6 oz. of unknown finene ss, and the fineness of the 
resulting mixture be I2 carats, what was the unknown fineness ? 


182. А tradesman's stock in trade is valued on January 15, 
.1868, at £8,000, he has also £350 in cash and owes £1,870; during 
the year his personal expenses, £300, are paid out of the proceeds 
of his business, and on January 1st, 1869, his stock is valued at 
£47,950, he has £570 in cash and owes £1,510. What is the whole 
profit on the year's transactions after deducting 5 per cent. interest 
on the capital with which he began the year ? 


183. If 20 English navvies, each earning 35. 64. a day, can do 
the same piece of work in 15 days that it takes 28 foreign work- 
men, each earning 3 francs a day, to complete in 20 days ; taking 
the value of the franc at rod., determine which class of workmen 
it js most profitable to employ. Ifa piece of work done by the 
navvies cost £3,000, what would be the cost of the same work 
done by foreign workmen ? 


184. A merchant in New York wishes to remit to London 
5110 dollars, a dollar being equal to 4s. 6d. English : for what sum 
in English money must he draw his bill when bills ов London аге 
at a premium of 93 per cent. ? 


185. A person borrows £100, and at the end of each year pays 
£25 to reduce the principal and to pay interest at 4 per cent. on 
the sum which has been standing against him through that year. 
How much will remain of the debt at the end of 3 years ? 


186. Ша metric system of area were adopted wherein I acre 
Irood 3 perches is represented by 5712, express the unit of 
measurement 10 sq. yards and decimal parts of a sq. yd. 

187. If gold weighs 19 times as much as water, and silver 12 
times as much, find how many times heavier than water 15 a coin 
which contains 10 parts of gold and 1 of silver. 

188. A certain reef of quartz when crushed yields ‘оог per 
cent. of gold. If the working expenses amount to 62°; per cent. 
of the gross receipts, and the net profit on each тоо tons is £52. 
105, ; find the number of grains in a sovereign. 

189. А certain article of consumption is subject to a duty of 
бз. per cwt. ; in consequence of a reduction in the duty the con- 
sumption increases one-half, but the revenue falls one-third. Find 
‘the duty per cwt, after the reduction. 
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190. Ifthe duty оп а certain commodity were reduced 25 рег 
cent., by how much per cent. must the consumption be increased 
that the same revenue may be derived from it ? 


191. If 2 cu. in. of gold together with 3 cu. in. of silver are 
equal in weight to 74 cu. in. of water, and the weights of equal 
volumes of gold and water be represented by the numbers 19 and г, 
what number represents the weight of an equal volume of silver ? 


182. A farmer bought equal numbers of two kinds of sheep, 
one at 43 each, the other at 44 each. If he had expended his 
money equally in the two kinds he would have had 2 sheep more 
than he did ; find how many he bought. 


193. A man travels 150 miles in 15 hours, partly by rail and 
partly bv steamer ; if he had gone all the way by rail, he would 
have ended his journey 8 hours sooner, and saved $ of the time he 
was on steamer ; how far did he go by rail ? 


194. Ina distilling operation, during 3 hours the fluid contain- 
ed 70 per cent. of alcohol, during 28 hours бо per cent., and during 
the remaining 13 hours 40 per cent, Whatisthe average strength 
of the whole fluid distilled over, assuming that it came over at a 
uniform rate during the whole time ? 


195. During a distillation the fluid that comes over in 3 conse- 
cutive hours contains 47, 35 and 20 per cent. of alcohol respectively. 
The rates at which it comes over during these 3 hours are in the 
ratios of 2, 3 and 4. What ıs the percentage of alcohol in the 
whole mixture ? 


198. I bought a number of mangoes at 35 for R2. I divided 
the whole into two equal parts, one of which 1 sold at 17, and the 
other at 18 mangoes per Ri. 1 spent and received an integral 
number of rupees, but bought the least possible number of man- 
goes. How many did I buy ? 


197. Find the cost in rupees of one mile of railway, which 
consists of two rails, each weighing 40 lb. "per yard, on wooden 
sleepers, weighing 70 lb. each, placed 2 ft. 8in apart. The rails 
cost in England £6 . 13. о per ton and the sleepers 25. 434. each. 
The rate of freight ıs Z1. 5.0 per ton, and landing charges 
amount to R2. ба. per ton. Rate of exch inge 15. 84. per rupee. 


198. The length of the E. B. Railway being 110 miles and the 
capital employed in its construction 15000007, what must be the 
gross annual traffic receipts per mile in order that a dividend of 
5 per cent. may be paid to the share-holders after allowing 45 per 
cent. of the gross receipts for current expenditure ? 

199. А person in India sells a bill on London for 3584 pay- 
able at 3 month's sight at the rate of 15. 1044, per rupee. The 
1 requires payment on presentation ; what amount does 

e receive after discount at 5 per cent. has been deducted ? 
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200. A Guernsey pound contains I8 oz. avoir, and the 
Guernsey shilling contains 13 English pence. If a Guernsey pound 
of butter cost 15. 6d., Guernsey money, what will be the price in 
English money of 24 Їр, avoir. ? 


201. A contractor employs a fixed number of men to com- 
plete a work. He may employ either of two kinds of workmen : the 
first at 26s. 64. per week each, the second at 185. 64. per week 
each : the work of the one of the former being to that of one of 
the latter as 5 to 4. If he finishes it as quickly as possible, he 
spends 4,270 more than he would have done if he had finished it 
as cheaply as possible, but takes 4 weeks less time. What would 
it have cost if he had employed equal numbers of the two kinds 
of workmen ? 


202. A manufactory turns out 50 tons of iron goods weekly, 
using up for that purpose 51 tons of iron at £6. 155. per ton, 100 
tons of coal at 115. 64. per ton, and £45 worth of other materials ; 
rent, rates and taxes amount to £219 annually ; wages and inc 
dental expenses to £75 per week. At what price рег cwt. must 
the iron be sold in order that the works may gain 8 per cent. per 
annum on a capital of £35000? [Reckon 52 weeks to the year.] 


203. Two lumps, composed of gold, silver and copper, together 
weigh Io 02, ; one lump contains gold 75 p. c. and silver 15 grains 
per 0z, the other contains gold 85 p. с. and silver 12 grains per oz. 
The total quantity of silver in the two lumps 15 141 yrains. If 
the two lumps are melted and formed into one, what per cent, of 
gold will it contain ? 


204. The only three creditors of an insolvent whose assets 
amount to Дтоо and who can pay only 54. in the £, agree among 
themselves to take dividends in the proportion of the number of 
£. s. and d. respectively, contained in the amounts due to them. 
The dividends thus taken are in the proportion of 12: 7: 6, 
What are the amounts of their debts ? 

205. At ап examination 3 of a class gains 2 of the maximum 
number of marks, үр gains 3, % gains 2, 1 gains 1, and the rest 4. 
The average number of marks gained by the whole class is 166; 
what is the maximum ? 

206. А mass of gold and silver weighing 9 lb, is worth £318, 
135. 64.; if the proportions of gold and silver in it were interchang- 
ed, it would be worth £129. 10s. 6d. ; И is known that I oz. of.gold 
and 2 oz. of silver are worth 24. 85. 144. ; what is the price of gold 
and silver per oz. ? 

207. А person shooting at a target, distant 550 yards, hears 
the bullet strike the target 4 seconds after he fires. A spectator, 
equally distant frorn the target and the shooter, hears the shot 
strike the target 24 seconds after he heard the report; find the 
velocity of sound. 
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208. A boatman rows 5 mi. with the tide in the time he 
would take to row 3 mi. against it ; but if the hourly velocity 
of the current were $ a mile, he would row twice as rapidly with 
the tide as againstit. Find his power of rowing in still water, 
and the velocity of the current. 


208. A messenger setsout at the rate of Зо miles a day, but 
falls off in his speed 4 miles daily. Four days afterwards another 
sets off from the same place on the same route, travelling со miles 
the first day but falling off like the first 4 miles daily. After what 
time will one overtake the other ? 


210. Six months ago 4 invested £7620 in the 3 per cents. at 
954, and six months hence he will receive £4300 four per cents. at 
127. What is the present value of his property ? 


211. Two boats, Æ and В, row а race. A takes 4 strokes to 
B's 5, but 6 of 8'5 are equal to 5 of 475. A starts in front of В at 
such a distance that В must take Io strokes to row over и. How 
many strokes must 5 take before overtaking A ? 


212. A, В апа Crun a mile гасе. A beats C by 7618 yards ; 
В beats C by її seconds ; the pace of A is to that ot Bas 45 ; 44. 
In what time does each run the mile ? 


213. Three boys begin to fill a cistern ; one brings a seer 
every minute, another 2 seers every 2 minutes, and the third 3 
seers every 3 minutes. If the cistera holds 40 seers, in what time 
will it be filled ? 


214. A sells his goods Іо per cent. cheaper than В, and Io 
per cent. dearer than C ; how much would a customer of В save 
by taking Rioo worth of goods from С? 


215. Cannons are fired at intervals of то minutes in a town 
towards which a passenger train is approaching at the rate of 
35 miles an hour; if sound travels 1142 feet per second, find at 
what intervals the reports will be heard by the passengers. 


216. A man bought a horse and a carriage for R5oo, and sold 
the horse at a gain of 20 р. c. and the carriage at a loss of тор. c., 
thus gaining 2 p. c. оп his whole outlay ; for how much was the 
horse bought ? 


217. 1f3 men and 5 women doa piece of work in 8 days, 
which 2 men and 6 children, or 5 women and 3 children, can do in 
I2 days ; find the relative strength of men, women and children. 


218. Three round balls revolve with equal velocities in three 
concentric circular grooves. They start from a position in which they 
are all in the same radius of the outermost circle. The innermost 
ball occupies 10 seconds in traversing its groove once. After what 
time will they all be again on a radius of the outermost circle, the 
tadii of the grooves being proportional to the numbers 1, 3, 5? 


C. А. 23 
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219. Two guns are fired at the same place after an interval of 
21 minutes, but a person „approaching the place observes that 
20 min. 14 sec. elapse between the reports ; what was his rate of 
progress, sound travelling 1125 feet per second ? 

220. Ash saplings after 5 years’ growth are worth Is. 34., and 
increase in value 15, 34, each year afterwards. For their growth 
they require each twice as many square yards as the number of 
years they are intended to grow before cutting. A plantatioa is 
arranged so that each year the same number may be ready for 
cutting. Find the greatest annual income which сап be obtained 
per acre, allowing 20 per cent. for expenses. 


EXAMINATION PAPERS. 





UNIVERSITY OF CALCUTTA. ENTRANCE PAPERS. 


1858. 


т. Multiply В18057. 13а. by R568. 1114. 5 and divide the same sum 
by the same sum. Shew that one of these operations is absurd and im- 
possible and perform the other. 


2. Find the value of the decimal "16854, and deduce the rule arith- 
metically or algebraically. 


3. Extract the square roots of 3 and of *3 to 7 decimal places, and 
explain the rule that in integers the pointing off of the periods begins from 
the right hand, and 1n decimals from the left. 


4. А plate of metal is beaten to the thickness of 4 of an inch, and the 
weight of a circular medal cut from it, whose diameter is 12 inches, is 
11 oz. Troy. Ifthe same plate be beaten to the thickness of 1 of an inch, 
what will be the weight of a medal cut out of it of the diameter of 1} inches, 
(the areas of circles being proportional to the squares of their diameters) ? 


1859, A. 
I. What do you mean by a prime number, а factor, a ratio ? Resolve 
30 and 132 into their prime factors, and find their ratio in its simplest terms. 


2. How much muslin at Rr. 5а. 85. per yard isequal in value to 
145 yards of cambric at R3. 134. 82. per yard ? 


3. Whether is the product of 21 and 3$ or the product of 2$ and 3} 
the greater ? Extract the square root of the difference. 


4. Ifa person get a bequest of } of an estate of 2,000 acres, and sell 
2 of his share, how many acres does he retain ? 





Simplify the expression 
10+ 2 2 

5. Find, by Practice, the rent of 586 acres І rood 31 poles at £4. 15, 
1054. per acre, 

6. A piece of land is 11°016 poles broad, how long must it be to 
contain an acre ? Divide accurately 0706: by 0°36, 

7. How much must be paid for Z1250 stock when it sells at 108 per 
cent, ? 

1858, B. 


IL А man can count at the rate of 100 a minute, how long will it take 
‘him to count five hundred lakhs ? 
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2. А shop-keeper purchased 2501 yards of cloth for В900 and paid 
expenses amounting to R103 : what must he charge per yatd in order to 
make a profit of 50 per cent. ? 


3. Reduce ‘005 of a pound to the fraction of a penny, and extract the 
square root of ‘00006241. 


1 
4. Add together Я, ц 9 and $ оға of 5t 
37 3 7 


$. State the rules for pointing in multiplication and division of decimals 
and multiply :256 by ‘0025 and divide “0036 by "4 and 4 by ‘oooo!. 


1860. 


т. Ifthe price of bricks depends upon their magnitude and if тоо 
bricks, of which the length, breadth and thickness аге 16, 8 and 10 inches 
respectively, cost R2. да., what will be the price of 921600 bricks which 
are one-fourth less in every dimension ? 


2, Explain the method of pointing in extracting the square roots of 
whole numbers and decimals. Find the square root of 57,214,096 and also 
the square root of *5 to four places of decimals. 


73 11$ -2$ 
6% 114--23 

4. Atea-dealer buys a chest of tea containing 2 maunds and 16 seers, 
at R4. 2а. per зеет, and two chests more each containing 3 maunds and 
24 seers, at R4. 104. per seer: at what rate per seer must he sell the 
whole in order to gain 576 rupees ? 


3. Simplify (1--$-c $123) -($- 8) and X IO! — бау. 


1881. 
Ai х 8i x 6i of 44 
$101 4-22” 
2. Reduce 35. 64. to the decimal of £5, and ‘0234 toa vulgar fraction. 


3. Ifan estate be worth £2,374. 16s. per annum, and the land-tax be 
assessed at 15. 1110. in the £, what will be the net annual income ? 


4. How much land may be rented for £1,716. 10s. 6d., if 3 acres are 
rented for Z4. 135. 44. ? 


5. Extract the square root of "00009856. 


1882. 





I. Express as a decimal fraction 


1. What is the difference between 4t – 99. and ‘об? 
5¢ 310 
2. Reduce “14 of a pie to the fraction of a rupee, and find the value 
of "0875 of a pound sterling. 


3. И the wages of 18 coolies for afmonth amount to R86 when rice is 
24 seers per rupee, what ought the daily pay of a coolie to be in proportion 
when the price of rice is R2. 104. 8), per maund ? 
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4. А апа Bruna race. A has а ай of 40 yards, and set off 5 
minutes before В, at the rate of то miles an hour. How soon will В over- 
take him if his rate of running is 12 miles per hour ? 


5. Extract the square root of үүд, to 5 places of decimals. 


1863. 

Е 155 +6 - 24 
7$ ХҮЧ 

2. Find the fractional value of (2:37979 +4 22): (3°041 — 29317). 


The weight of five casks of coffee being 31 cwt. 3 qr. 131b., 
calculate the price at 90 shillings per cwt. 


4. Та man can perform a journey of 170 miles in 41 days of ІІ hours 
each, іп how many days of 82 hours will he perform a jougney of 470 miles ? 


5. Extract the square root of 964°226704. 


6. What sum of money will produce £43 interest in 34 years, at 24 
per cent, simple interest ? 


т. Find the value in vulgar and decimal fractions o 


1884. 


I. How many paving stones, each measuring 14 in. by 12 in, are 
required to pave a verandah 70 ft. long and 9 ft. broad ? 


2. Add together 1, +, 4X, 33, and уу. And simplify 
21 55 дарог 
3. Find the value of 17 cwt. 3 qr. 22 lb. at £4. 65. 744. рег смі. 
4. Add together ‘0125 of a pound, 10625 of a shilling, and "5 of a 
penny ; and reduce 115. 9i4. to the decimal of a pound. 
5. Extract the square root of "000196 and divide the result by 140. 


б. A company guarantees to pay 5 per cent. on shares of R 1,000 each ; 
another guarantees to pay 48 per cent. on shares of R75 each ; the price 
of the former is 81,245 and of the Jatter R85. Compare the rates of 
interest which the shares return to purchasers. 


1865. 


I. Find the value of 11$ +148 - 21 /, 4 3298, both by vulgar fractions 
and by decimals, showing that. the two results coincide ; and reduce 
25°. 36". 45" to the decimal of 75% 


2. Find the product of the sum and difference of *o421 and "00209, 
and divide one-tenth ofthe square root of that product by ten times the 
continued product of °о2, 7403 and ‘o7. 


3. How many yards of matting 3'5 feet wide will cover the floor of a 
room 85:3 ft. long, and 40'5 ft. broad ; and how much will it cost at 
R2. 10a 82. per square yard ? 


4. In the wages of 25 men amount to R766. тоа. 85. in 16 days, 
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how many men must work 24 days to receive R1,035, the daily wages of 
the latter being one-half those of the former ? 


с. What principal іп 9 years 73 days will amount to Воо. 15a., 
at 6} per cent. simple interest ? А ЫП for R5,035. 4a. drawn on Sep- 
tember 12th at 5 months was discounted on January 16th at 4 per cent. ў 
what was the discount charged ? 


1866, A. 


I. Add together fs, за, 8, "046875 and 1°23. 
"0075 +2°1 ааа 4255 + "00604. 

0175 *00032 

2. Find, by Practice, the value of I ton 5 cwt. 2 qr. 14 lb. ‘at £3. 
155. 7d, per cwt. 

4. Find the square root of 1524'9025 and of 152749025 to three 
places of decimals 5 and the value of "0009 of £1. 55. 34. 


4. Three gardeners working all day can planta field in 10 days, 
but one of them having other employment can only work half time. How 
long will it take them to complete the work ? 


5. Find the compound interest of £55 for one year, payable quarterly 
at 5 per cent. per annum. 


Simplify 


1860, B. 
т. Reduce 3% 45'. 36":25 to the decimal of 36°. 
Simplify (4 2: 94845 -—1)+§ of § of 25. 
2. Find the value of б cwt. 2 qr. 7 Ib. at £3. 45, 614. рег смі. 


3. Find the square of 0°0204 and the square root of 81°757764 ; and 
divide one-tenth of the latter result by one hundred times the former. 


4. Divide о"1001 by 0°000390625,.and 10'ot by 390625. 

$. What is the expense of paving a rectangular verandah whose length 
is 42 feet and breadth 15 feet with Burdwan paving stones, 18 inches 
square, and which cost R15 per score ? 

6. Тһе 3 per cents. are at 853 5 what price should the 31 per cents. 


bear, that an investment may be made with equal advantage in either 
stock ? And what interest would be derived by so investing 50004, ? 


1867, 

I. The driving wheel of a locomotive is 226 inches in circumference, 
and makes 91 revolutions per minute ; at what rate per hour is the engine 
travelling ? 

2. Divide the least common multiple of 156, 260, 720 and 429 by 
their greatest common measure, and find the square root of the quotient. 

3. Ifa butcher buy 10 cwt. of beef at 445. 44. per cwt. and sell it 
at the rate 01444, рег lb., how much does he lose or gain ? 
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4. Find the value of the following expressions :— 
5х1 хоз, 
1$ x67 
0°625 of £143. 125. od. 407625 of £71. 165. oz. 
$ of 5175 
$. Reduce Дт. 5з. 6d. to the fraction of £1,000, and 5. Ца. to the 


fraction of £150. 105., and express the results both as vulgar and decimal 
fractions. 


6. If £450 amount to £523. 10s. in 1 year 8 months, calculate the 
rate per cent. 


1868. 
I. Find the difference between 1:6 of 3'4 of £1°125 and $ of 3°6 of 
Ж971125, and find the value of— 
6:27 хоб | (tof sh) ж( of 219) 
(3 of 1) х8'36 °  (Фої3)ч 14 


2. Extract the square root of І53:140625, and of 373, each to three 
places of decimals. 





3. Ifone man walks 165 miles in ‚6 days, how far will another man 
walk in 15 days if the first man walks 3$ miles in the same time that the 
other man walks 4 miles ? 


4. Three equal glasses are filled with a mixture of spirits and water ) 
the proportion of spiiits to water in each glass is as follows :—in the frst 
glass as 2:2, in the second as 3: 4, and іп the third as 4: 5. The 
contents of the three glasses are poured into a single vessel; what is the 
proportion of spirits to water іп it? 


5. Find the interest on £350 from 3rd March to 28th December at 
4} per cent. per annum. 


6. How many yards of carpet 25 inches wide will be required fot 
a room I9 fcet 7 inches long, and 18 feet 9 inches wide ? 


1869. 
о I+}+ł+ł- + 
I. Simplify cim d 


and reduce 4 hr. I min. 103 sec. to the decimal of a week. 


2. Add together ‘062435 ої 1004 4-7'4375 of Ios. + 17356 of 75. 6d. + 
2:784 01214, and reduce the result to the fraction of 204, 105. 744, 


3. Divide ‘0007 by "035 and by 3500, and extract the square root of 
each quotient to four decimal places. 


4. А тоот 1837 ft. 2in. long, 25 Я. 8 іп. broad, and 22 ft. 6 in. 
high ; find the cost of covering its four walls with paper 1} yd. wide, 
at 15. 134. a yard., 


5. In what time will 5637. 135. 434. amount to 7001. 175. 444, at 33 
per cent. ? 
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1870. 


1, Find the cost of matting a room whose floor is 8 yards long by 73 
yards wide, with mats 2 ft. wide and 9$ ft. long, at the rate of 9 annas 
2 pies per mat. 

If the same room be 15} ft. high, find how many cubic feet it will 
contain. 


2. Distinguish between a vulgar fraction and a decimal fraction. 


Multiply 9991348 by 999. 
State the rule for the multiplication of decimals, and apply it to point 
the produéts in (i) 1°23 х ‘оог and (ii) 29000 x ‘or. 


Divide “3% by 4148, and show that 2-23. 223122 
41 414141 
3. Find the square root of 19740£ and of 455, the latter to four places 
of decimals. 
4. Two gangs of six men and nine men are setto reap two fields of 
35 and 45 acres respectively. Тһе first gang complete their work in 12 
days, in how many days will the second gang complete theirs ? 


5. Find which is the better investment, 33 per cent. stock at 98$, or 
32 per cents. at 105. 

6. Find how many rupees are equivalent to 2004 at the rate of 18. 
11/54. per rupee. 


1871. 


1. 6625 railway tickets were sold ata station, 408 of which were 
9 annas each and the rest 5 annas each. What was the amount received 
for the tickets ? 


2. Find the greatest and least of the fractions $, o's, їр» 1. Ааа 
together 23 of £2. 135. 614. and (£3. 155. 932.) +6} and simplify :— 
аке. 5m 
4 of 15 +6x9 143 
3. Divide 027 by 14°4 and 1208'04 by 017. Find the value of 11°1375 
of R6. За. — 156 of ВУ. 8а. and reduce За. бр. to the decimal of R3. 7a. 


4. Ifthe carriage of 92 md. fora distance of 80 miles be R3, how 
many miles should 130 md. be carried for R27. 8a. ? 


5. What sum of money will amount to R3761, 14a. in 34 years at 
44 рег cent. per annum simple interest ? 


1872. 


I. А merchant bought goods which cost him R9,810. In the first 
day he sold to the amount of Rog2. 82. 6., in the second to that of 
R 1,992. 8a. 3р., and іп the next three days to an amount equal to twice 
the two former. Finding that he had one-fourth of the goods left he 
calculated his profits in the five days. How much were they 2 








+8. 
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2. What fraction of Вто is R6. тоа. 85. ? 
Find the value of 5 of R2. 8a. + 5 of R4. тта. +2°05 of R5. 
TE 5751-4013 
Simplify 43 of — +” о 
plify 4$ of зу 317 31-21 
3. Divide 274772 Бу “0544 ; find the value (correct to six places of 
“003 х “05 


о (ii) 6:642 — 53638 ; and extract the square 


decimals) of (1) 
root of 0511056. 


4. Find, by Practice, the Cost of 15 md, 25 sr. ІІ ch. of oil at 
I2. 100. 32. per maund. 


б. If the interest of R1,000 іп 5 years be R250, what will be the 
interest of R3,500 for 1 year and 6 months ? 


1873. 


Y. Find the value of (i) Ups Е 
3 IY 


-23р- х 
1$ 23 31 
(ii) 24$ of R103. 7a. 65. 
If 15; of a maund is worth R45, what is the price of 4 of a maund? 
2. Reduce x}, to a decimal ; 019 to a vulgar fraction ; and 

42-314 , 13064 

T URL p ШАН о е 
1'34- 2:102 *37 of 8-81 
3. What is the expense of matting a room 31 ft. 5 in. long by 20 ft. 
4 in. wide, the mat costing 14a. per 12 square йаѓй (linear hath = 18 in.) ? 


4. In what time will R8,500 amount to R15,767. 8a. at 44 per cent. 
per annum ? 


A person owes the sum of R31,500 and R8,500 ; and his property 
enly amounts to R14,125. How much is he able to pay in the rupee ? and 
what is the loss upon the second debt ? 


to its lowest terms. 


1874. 


I. What fraction of £ of a rupee is $ of R5 ; and what proportion 
does their difference bear to their sum ? 
Divide 999°666 by "30036 ; and 273571428 by 10'2142857. 


2. When rice is Io seers the rupee, nine persons can be fed for 30 days 
et a certain cost. For how many days can six persons be fed at the same 
cost when rice is I4 seers the rupee ? 


3. A wooden box 3 ft. 8 in. long, 2 ft. 3 in. high, and 2 ft. 4 in. wide, 
is made of board one inch thick. Find the quantity of wood used ; and 
“she cubical content of the box. 


4 Itis said that 240,000 letters are posted in Berlin daily, 16:6 pes 
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cent. of which are town letters, "This gives one letter for every thres 
persons in Berlin ; what is its population ? 

б. What sum will amount to a Jakk of rupees in ten years at 5 pet 
cent. simple interest ? 

Find the discount оп R1,308 due two years hence at 43 per cent. 
per annum. 





1875. 
bus i 1 2021 1 
г Simplify г. х ЭЭН Уа 2) 
DU 
4-24 


Find the value of д of R17. ба. 45. - 33 of Ruz. 5а. 1112. + 5:49583 : 
and extract the square root of *049 to four places of ducimals. 

2. А person received on the death of his aunt yy of her property and 
spent *£4 of it in paying off his debts ; what fraction of his aunt's property 
did he then possess ? 

4. А room is 30 ft. long, 22 ft. wide, 191 ft. high, and has 5 docrs and 
3 windows ; find the expense of colouring the walls at 34. per sq. yd., 
deducting 30 sq. ft. for each door and window. 

4. Find the present worth of R19,021 due 4 years hence at 3$ рет 
gent. 

5. If R16,430 be invested іп the Government 4} per cent. loan at 
106, what is the monthly income derived ? Supposing that the loan is paid 
off at par in 10 years, what would be the rate of simple interest (рег cent. 
per annum) on the sum invested ? 


1876. 


в _ 
x. Simplify 5133 ати 
ды СЕ 
3 2-3 
Find the value of ж of R16. 144, -1'14 of R5. oa. 32. +18 
о! Ro. ба. 62. 


Reduce (16:05 - 6°25) of a rupee to the decimal of R22. та. 


2. An equal number of men, women, and boys earned R39. 6a. 
{п 7 days. Each boy received 2a. a day, each woman ja. 62., and each 
man да. 6). How many were there of each ? 


Find the square root of 531°065 to five places of decimals. 


3. How many yards of matting 2 ft. 4 in. wide will be required for 
& square room, whose side is 9 ft. 4 in. ? and what will be the price of it 
at 2а. 3$. per yard ? 


Find the value of 33 cwt. 3 qr. 7 lb. at £6. 7s. 84, рег cwt. 


4. If4,000 men have provisions for 190 days, and if after 30 days 
800 men go away, find how long the remaining provisions will serve the- 
number left. 
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$. At what rate per cent., simple interest, will R1462, 84. amount to 
#1725. 124. in 4 years? 


1877. 


ы із А 1-4 
1, Simplify 355 of c1 kola ai and find the value of 


чу Of 165. 114. +3; of үл Is. 44. + 23:23. 


2. Find, by Practice, the value of 7394 maunds of sugar at R1231. 
48. per hundred maunds. 


3. Find the discount on £453. 15s. due 6 years hence at 34 per cent. 
per annum. 

4. A man sells 3 per cent. stock at 75, and invests the proceeds іп 
$ per cents. ; at what rate must he buy them in order that his income may 
be the same as belore ? 

5. ІҒ7 men and 5 boys can reap 168 acres іп 18 days, how many days 
will 15 men and 5 boys take to reap 700 acres, one man being able to do 
three times as much work as a boy ? 


6. Ina rectangular area, 100 yards long and 50 yards broad, there 
are two paths crossing one another, each parallel to one side ofthe 
rectangle, and each 4 yards broad. Find the cost of paving the area with. 
stone at 124. per square yard, and of covering the paths with gravel at ба. 
per square yard. 


1878. 
I. Calculate to three places of decimals the value of 20399 
314159 
2. Calculate to five places of decimals the square root of І + (:067)2, 
3. Reduce R483. 12a. 6p. to the decimal of R1,290. та. 42. 


4. Find the simple interest on R757. 40. ЗА. for 343 days at 34 per 
cent. per annum. 


Add together, іі» sek v; 14516: тіз» Express your answer аз а 
decimal. 


6. Find, by Practice, the value of 99 cwt. 3 qr. 27 lb. at 25. 2s. 64. 
per cwt. 


1879. 
I. What is the local value of each of the figures composing the number 
4566547 


2. R49 was divided amongst 150 children, each girl had 8a. and each 
boy 4a. ; how many boys were there ? 


3. Simplify :— 
(а) 8 = 8 х 2-4 в 


27021 
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(0) 344-4-4х3-4. 
(с) 1596 x 4737277. 
(4) What decimal of Z4. 35. 44. is туру of £5. 87. 4d. ? 

4. Atank 72 yards long, 50 yards broad, and 11 feet deep, is full of 
water ; how many times can each of 16 water-carts, length 5 ft., breadth 
5 ft., and depth 27 inches, be filled from the tank before the water in it 
falls; `6 inches Р 

If 17 men сап build a wall 100 yards long, 12 ft. high and 24 ft. 


thick in 25 days, how many will build а wall twice the size in half the 
time ? 


6. Find the change of income when а person transfers £2,616. 55. 
from the 5 per cents. at 955 to the 4 per cents. at 83, brokerage аз usual. 

7. Ina game of skill 4 can give 6, and В can give C, 10 points out 
of a game of 50 ; how many should 4 give C? 


1880. 


I. Express each of the figures composing the number 1237456 asa 
multiple or sub-multiple of 10. 


What fraction must be added to 21 5. 


тау be equal to 3? 
2. (a) What fraction of $ of R187. ба. is R28. 8a. ? 
(5) Of what sum of money will *325 be Z13? 
(¢) Extract the square root of 7*0225. 


3. Divide £127. 85. among 2 men, 3 women and 7 boys, giving each 
of the boys $ of what a woman receives and each of the men twice аз 
much аз a woman. 


4. A leaky cistern is filled in 5 hours with 30 pails of 3 gallons each, 
but in 3 hours with 20 pails of 4 gallons each, the pails being poured in at 
intervals. Find how much the cistern holds, and in what time the water 
would waste away. 


5. А race-course is } а mile long ; 4 and Bruna race and 4 wins 
by 10 yards; С and D run over the same course and С wins by 30 
yards ; В and D run over it and В wins by 20 yards ; if 4 and C run over 
itawhich should win, and by how much ? 


6. A tradesman puts two prices on his goods : one for ready money, 
the other for 6 month's credit, interest being calculated at 123 per cent. 
perannum. If the credit price of an article be R26. 9a., what is its 
cash price ? 





-2% of 1% that the sum 


1881. 


I. What до you mean by Multiplication ? Define quotient, factor, 
power, expression and dimension, 
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2, Add together 3, $, 2, $ 4, and $ ; and simplify 
3..2 
1-8 оба бо ЗВО 








E 13-38 3-234 
3. What decimal of R45 is R35. 2a. 60.2 Find ‘the value of 
17074 
ОТЕ of 88 annas. 


4. Express 37 84643 ав an improper vulgar fraction in its lowest terms | 
and find, correct to 4 places of decimals, the result of dividing the square 
root of this number by the square root of 11. 


5. А man who has a certain capital calculates that if he invest Й 
in 3} per cent. stock at 91 his income will be £25 more than if he invest it 
in 3 per cent. stock at 88. What is his capital ? 


1882. 


I. The quotient arising from the division of 6739546 by a certain 
number ijs 1559 and the remainder is 3107 ; find the divisor. 


2. Subtract $ of $ of 3% of £31. 35. from $ of 1% of 42 of £ 100. тб. 
84., and express the remainder as the decimal of £10. 85. 44. 

3. Seven bells begin to strike simultaneously and strike at intervals 
of 2, 3, 5, 15, 21, 65, 77 seconds respectively, After what time will they 
again strike simultaneously, and how often will each have struck ? 


| ‚э, 24551. ЭРЭГ 
4» (1) Simplify ud 23 Tc of 17 of i 








(1) Find the value o ме 5 КАЗ) to five places of decimals. 


5. A besieged garrison consists of 300 men, 120 women, and 40 
children, and has provisions enough for 200 men for 30 days. If à woman 
eats $ as much as a man, and a child j as much, and if after 6 days 
100 men with all the women and children escape, for how long will the 
remaining provisions last the garrison ? 


6. А person begins to speculate with a certain sum of money ; in his 
first transaction he loses 7th of this sum ; in his second he gains 10 per 
cent. on his investment ; in his third he loses 4*ths of the sum invested ; 
in his fourth he gains 66$ per cent. Ifhe then has R10,000, with what 


sum did he start ? 
1883. 


1, Divide 21-484, —} of (71-31) by 114- - 
I- 








I 
кши 


2. Divide the square root of 122257249 by 36856 and multiply the 
quotient by the square root of *000625. 
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3. What decimal of a square yard is 9 square inches? Add together 
1*032 of R5., "64 of R1'25 and “08 of half а rupee. What is the value of 


ÉK 105416? 
4. Find, by Practice, the value of 6 tons 3 cwt. 21 lb, 14 02, at 
43 105. per (оп. 
. If it costs R200 to build a wall 6 ft. high by 1 ft. 3 in. broad by 
166 ft. 8 in. long, what will be the cost of building a wall 33 ft. by 13 ft. 
by 115 ft. ? 
6. When will the interest amount to the principal at 34 per cent. per 


annum? What will the interest оп E150 at опе аппа per rupee per 
month amount to in 5 years, and how much is that rate per cent. per 


annum ? 


1885. 
1. Of what number is 2} the §th part ? 
Ву what fraction must IE of $ ERU 83 be divided in order to 
Dy 702418 75 


give a quotient =$ 2 
"12 of (*o104 — 002) + *36 x ‘002 , 
12 X 712 4 
and express your result as a fraction of “б. 
Reduce 5 of 16s. 432. to the decimal of ZI. 9s. 1012, 





2. Simplify 


3. What circulating decimal multiplied Бу х will give 2 for a product? 


If “428671 of a barrel of beer be worth "72 of £2. 10s., what is 
the value of “625 of the remainder ? 


4. Find the price of 10 1b. 11 oz. 16 dwt. 16 gr. of gold at £3. 175. 
тора. per oz. 


Extract the square roots of 9} and ni to 4 places, 


5. If27 men can perform a piece of work in 15 days, how many шеп 
must be added to the number that the work may be finished in three-fifths 


of the time ? 


I buy a horse for Z40 and sell it for £45 ata credit of 8 months. 
What do I gain per cent., reckoning morey worth 6 per cent. per annum ? 


6. Which is the better investment, bank stock payíng 10 per cent. at 
319 or 3 per cent. consols at 96 ? 


What will be the cost of £1,500 3 per cent. consols at 808, brokerage 
being 4 per cent. ? What rate of interest will such investment obtain ? 


1886, 
13-11, 17:11, 444 „ҮТҮЕ 


12:11 тт, д qvi. 





I Divide 
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шену 3125 of 242.22 „р187°8 

2. Simplify 246 of а 15 of 34%” 

3. Reduce Дт. 115. 1014, to the fraction of £7. 185. 684. 

What fraction ої £10 must be added to £16. 105. 37. to make it £20? 

4. What decimal of 9 mds, 20 seers is 4 of У mds. 5 seers? Reduce 
$3 sq. yds. to the decimal of an acre. 

5. Find the value, by Practice, of 2 tons 15 cwt. 35 lb. at £13. 6s. 84. 
per ton. 

6. What sum of money at 4 per cent, simple interest will secure the 
same income as R25475 at 4} per cent. ? 

7. Ifa rupee is equivalent to 15. 634., what is the price of a sovereign 
in rupees ? If, after buying 250 sovereigns at this price, I sell them again 
when the rupee is equivalent to 1s. 64., how much shall I gain or lose by 
(he transaction ? 


1887. 
I. Simplify :— 


(а) (43-13) x (33 - 5 (13371) of 3, 


(à) 1:83 +2'0416 +'3—3$ 
10025 + 0625-14; | 

2. Express 4 of 7s. ба. +1'25 of 55. - "545 of gs. 24, as а decimal 
fraction of £10. 

3. (a) Find, by Practice, the value of 5 tons 5 cwt. 2 qr. 173 Ib. at 
£53. бз. 84. per ton. 
| (д) Find the income on which the income-tax at 52, per rupee 
is R52. та. 4). 

4. If 50 men can do a piece of work in 12 days, working 8 hours a 
day, how many hours a day would 60 men have to work in order to do 
another piece of work twice as great in 16 days ? 

5. If R450 amount to R540 in 4 years at simple interest, what sum 
will amount to R637. 8a. in 5 years at the same rate ? 


6. Extract the square root of 177°1561, and of ‘2 to 3 decimal places. 





1888. 


: 2 3 (15; of 34 — 1 of 21) + -т 
I. Simpli ааа еа лиа v ЛИ 
plity yy X Igy хі -:%ғ2;: 4Х4-үүХ1ү5с 
2. Divide 16:016 by “00143, aud extract the square root of 144079616, 
. Add together 555002, 3:17, 4:506 and 75'271, and find the value 
of ue following—'7365 of £3. 65. 84. + *504 of £15. 125, ба. +2°102083 
of Z5. 
4. Find, by Practice, the value of 2 tons 7 cwt. 3 qr. 11 lb. at 421. 
125, ба. per cwt. 
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5. А man can walk 600 miles in 35 days, resting 9 hours each day ; 
how long will he take to walk 375 miles if he rests 10 hours each day, and 
walks 13 times as fast as before ? 


6. If the interest on money be one pie per rupee per month, what is 
the rate per cent. per annum ? 


А man holds 15] shates ofa bank, and receives £19. Is. 34. per quarter. 
2 the interest he receives be 5 per cent. per annum, find the value of a 
share. 


1889. 


I. Multiply 0069347 by 74396. 
2. Divide 2100°006983 by 243'5846 correct to five places of decimals. 
. Find in any way the value of 1,347 cwt. 3qr. and 21 lb. at 
£3. 175. 1014. рег cwt. 
4. Extract the square root of 1 -(:0634)? to six places of decimals. 
5. Fiad in English money the value of R100,000 at 15. 4354. per 
rupee. 


1890. 


ої 3138-98 2.22, 15. ; 
I. Simplify 23 of гас" 3755 ^8? and find, by Practice, the 
value of 3,049 articles at ВУ. 13a. 72. each. 

2. Divide 27:03 by ‘0037, and reduce '75-‘102- 27 toa vulgar 
fraction. 

3. Find the cost of putting a fence round a square field whose area ts 
13:225 acres at КІ. 124. per yard. 


4. А piece of work can be done in 72 days by 17 men working 
together. If after 9 days of work those are joined by 4 others, in how many 
days will the work be finished ? 


5. Find the price of 4} per cent. Government Promissory Notes when 
an investment of В 59,422. 8a. produces a monthly income of R213. 124. 


1891. 


I. Simplify the following expression :— 





1-1,3-43 І 

() үс р d wa E 
4- - 

TUS 


2. Find the value of 2:4607 x °06 — 3°75 х ‘012 t- 2:165 + 1:03. 
3. Find the value of 15 cwt. 3 qr. 9 Ib. at R25. 120. 77. pet cwt. 


4» И a man walking at the rate of 34 miles an hour, walks to a place 
in 4 hours 30 minutes, how long will it take a man, walking at the rate 
of 3} miles an hour, to walk there and back ? 


CALCUTTA ENTRANCE PAPERS 369 


5. Aman invests а certain sum in 4} per cent. Government Paper 
at 104. The price falling to тот, he sells out and loses Ббоо by the 
transaction, exclusive of brokerage. Find the sum invested. 


6. Agives B IO yards’ start and C15 yard’s start in a race of 
ТОО yards ; how much should В give C in 150 yards? 


1892. 


теңе 38-11 0 $ 44-75 +33 
Нар по д оф $012 ° 
ç 39°37 X 760 х 13-696 
17293 х 12 
3. Find the square roots of ‘097344, of "000604, and of ‘996004. 
4. Find the interest on 10 lakhs of rupees for 10 days at 44 per cent. 
per annum. 
5. £3,000, which I held in the Four per cents., was sold for me when 
they were at 821 by a broker whose commission is } per cent. ; and the 
oceeds were re-invested by him in the Four and a half per cents. at 98$. 
hat amount of the latter stock did he purchase ? 


2. Find, to the nearest integer, the value o 


1898. 

1. Simplify :— 

(т 141441444444475 
81-14 1 

(2) Ern si iy 

2. Divide 11846236 by 234. 

Express "426 and "634 as vulgar fractions reduced to their lowest terms, 
and their sum as a circulating decimal. 

3. Find the cost of 73 cwt. 3 qr. 14 Ib. at £4. 135. ба. per cwt. 

4. Distinguish between true discount and banker's discount. 


Find the former in the case of a bill for #3486. ба. 82. due 16 months 
hence, the rate of interest being 53 per cent. per annum. 


5. Aman invests R163000, part in Government 4 per cent. stock at 
108, and the remainder in Municipal 5 per cent. debenture stock at 1093. 
Find how much he must invest in each in order that he may have an equal 
income from the two sources. 


1894. 


1. Ina compound metal containing tin and copper only, the propor- 
tion of tin to copper 157775 to 92:25. Find to the nearest, penny the 
value of 8 cwt. 3 qr. of it. Tin costs 1404 ; copper 8о/. per ton. 


2. Arectangular court is 50 yards long and 30 yards broad. It has 
paths joining the middle points of the opposite sides of 6 feet in breadth 
and also paths of the same breadth running all round it. The remainder is 


C. A. 24 
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covered with grass. If the cost of the pavement be Is. 84, per square 
foot and the turf 3s. per square yard, find: the cost of laying out the court. 


3. Find the value of *2671875 of £3 in shillings, pence, and decimal 
of a penny. 

4. Find the square root of т - (:0678)9 to four places of decimals. 

5. Ata cricket match, а contractor provided luncheon for 24, and 
fixed the price to gain 12} per cent. on his outlay. Three persons were 


absent. The remaining 21 paid the fixed price, and the contractor lost 
2rupees. What was the charge ? 


1895. 


I. Find the square root of 1+4(°0345)® correctly to four places of 
decimals. 


2. Find the sum of money which put out at simple interest at 22 pet 
cent. per annum will in 134 days exactly produce R124. 104. 111200. 
(А year contains 365 days.) 


3. Ifone pound sterling be worth twenty-five francs and sixty cen- 
times ; and also worth six thalers and twenty silber groschen ; how many 
francs and centimes is one thaler worth ? 

(У. В. One thaler — 30 silber groschen. 

One franc =100 centimes.] 
4. Simplify 
11-14 9x5 IH 
ni4 6 of I4X3 15° 
$. ILinvest R12805 in the four per cents. at 981, and when they have 


risen to 102$ I sell out and invest in the 44 per cents. at 1061 ; what is 
the change in my income ? (Brokerage { per cent. on all transactions.) 


7 Or convert 1455 into a decimal fraction, pointing out accurately the 
recurring portion (if any). 
1898. 


I. What greatest number and what least number can be subtracted 
що 23759143 that the remainders may Бе divisible by 24, 35, 91, 130, 
and 150 


2, (t) Simplify 


S$ Ort, 75. ба. 
6t of 9i +$(2{\у +3) of 125. 6d." 


(2) Divide “0023465 by "03125. 
3» Extract the square root of 5$ correct to 4 places of decimals. 


Find the simple interest on №4235. 124. off. for 3 years and 
7 months at 33 per cent. per annum. 
5. Ifby selling a horse for Rrroo, I lose 18 per cent. ; how much 
per cent. should I have gained or lost, had it been sold for R1320 ? 
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6. A man invested the same sum in two different stocks, 3$ per cent. 
Government Securities at 103} and 4 per cent. Municipal Debentures at 
105 ; his income from one is R93 more than from the other ; what sum 
was invested in each stock ? 





1897. 
I, Reduce 
21-18, 4:23 X31 x34 1 
zixiji хх of 1 cwt. 3 qr. 7 lb, to the 


decimal of 23 tons. 

(a) Find the vulgar fraction equivalent to the recurring decimal 7133, 
without assuming any rule. 

2. What do you understand by an a/iguot part of a quantity? Is an 
area equal to 151 sq. yd. an aliquot part of an acre ? 

Find, by Practice, the income-tax on №1250. 10a. 85. at the rate of 
5 pies per R. 

3. What is meant by the ма/іо of one quantity to another ? What is a 
proportion ? 

320 people dine together 4 daysa week, but on the remaining 3 days 
some are absent ; the consumption of food is thus reduced, for the whole 
week, in the ratio of 109 to 112. Find the number of absentees. 

4. In what time will R3546 amount to R7683 at 3} per cent. simple 
interest ? 

5. A person has stock in the 34 per cent. Government Securities, 
which yields R2856 a year. Не sells out half of the stock at 1095, and 
invests the proceeds in Howrah Mills shares at 153. What dividend 
ought the latter to pay that he may thereby increase his annual income 
by R330? 

6. Extract the square root of 3 '14159 to 4 decimal places. 


1898. 
т. What із that least number which being divided by 48, 64, 72, 0, 
120 and 140 leaves the remainders 38, 54, 62, 70, 110 and 130 respectively ? 


2{ T ‚5% 23 54. 
54 of È (у тт) 7 f 35. 114," 





2. (a) Simplify i о 
(9) What decimal of £2. 137. 44. is "0625 of 276 of £1. 6s. 8d. ? 

3. Extract the square root of 54756, also of (4:02)? to 4 places of 
decimals. 

4. What sum will amount to R300 in 3$ years at 6} per cent. реє 
annum simple interest. 

$. A grocer buys 480 mds. of sugar for R6135 payable at the end of 
3 months, and on the same day sells them at R12, 114. per maund ready 
чиопеу. What per cent. does he gain or lose by the transaction, reckoning 
‘interest at 9 per cent. per annum ? 
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6. One-third of a certain capital is invested in the 33 per cent. 
Government Securities at 105, one-fourth in the 3 per cent. Government 
Securities at 973, and the remainder in the 4} per cent. Calcutta Municipal 
Debentures at 1124. If the total annual income is R830, what is the 
capital ? 

1899. 


1. Find the greatest number which will divide 1028, 1629 and 2130 
leaving the remainders 3, 4 and 5 respectively. 


не FFG 013554, 3 tons 3 cwt. 
2. (a) Simplify эү of 9s. dod. $ 10 t$) of 4 tons 3 см 
(5) Prove that ‘234 — 344 without assuming the rule of converting 
а recurring decimal into a vulgar fraction. 


4. Find, by Practice, or otherwise, the value of 7 tons 2 cwt, 2 415. 
at R3. за. per таппа, assuming that I ton is equal to 27} maunds. 


4. Extract the square root of 51076 and of '051076. 


$. A grocer mixed 20 maunds of one kind of rice at R4 a maund wita 
в Certain quantity of a second kind of rice at 3. 8a. a тайпа, and selling 
the mixed rice at R3. 12a. а maund, gained R10.4 Find how much rice he 
mixed, and the gain per cent. on his outlay. 


6. Find the discount оп R1218 due six months hence at 3 per cent. 
per annum simple interest. 


1800. 


I. What do you understand by the Greatest Common Measure and 
the Least Common Multiple of two or more whole numbers? Nine bell; 
begin to strike simultaneously and strike at intervals of 1, 2, 3, 4, 5, 6, 7, 
8, 9 seconds respectively. After what interval of time will they next strike 


simultaneously ? 
16ү; — 34 of 21 x 21 of 42 + $ of 138 67 гр 
10151131 52—42 of § 177 7 
(^) Reduce "0416 to its equivalent vulgar fraction in its lowest 
terms, and explain the reason for the process you employ. 
3. Find the value of (1°25)® +2°25 x (1:25)? +3°75 x (75)? +(°75)8, 
without reducing the decimals to vulgar fractions, 
4, The length, the breadth and the height of a room are 25 ft. 7 ins., 
20 ft. 5 ins, and 14 ft. respectively. Its walls are papered at 35. 6a. а sq» 
yd. and its ceiling painted at Is. 24. а sq. ft. Ef Find the total cost. 


$. The subscriptions to a certain memorial fund amount to R976. 
9a. and each person subscribed as manny annas as there were subscribers 
altogether. Find the number of subscribers. 


6. Explain clearly what you mean by saying that the 3} per cent. 
Government Securities are at 101. 


A person invests R19,700 in the 34 per cent. ,Government Securities 
at 981, and when they rise to 101$} he sells out and invests the proceeds 
in the 44 per cent. Icutta Municipal Debentures at 114,%. Find the 
shange in bis income. 











2. (a) Simplify 
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1901. 


‚тн 305,204 22: _ 
I. (a) Simplify 333 * 221 23 





'$83x'1428$2, expressing your 


answer as a decimal. 
(5) Reduce £3. 15s. 44. to the decimal of Rioo. [£1=Rr15.] 
2. (a) What is meant by an aliquot part of a number ? 
Is 21 yds. an aliquot part of a mile ? 
(5) Find, by Practice, or otherwise, the value of 25 tons 15 cwt. 
3 qrs. 171 lb. at Z2. 13s. 44. per ton. 

3. If the fourpenny loaf weighs 3 b. 9 oz. when wheat is at 9s. 44. 
per bushel, what ought the sixpenny loafto weigh when wheat is at 115. 
Id. рег bushel ? 

4. (a) Define Znterest. What do you understand by the expression 
Rate per cent. per annum ? 

(3) At what rate per cent. per annum simple interest will 4,200 
amount to £236. 135. 44. 1n 4 years 7 months ? 

5. Extract the square root of 7468°4164. 

6. A man invests one-third of his capital in the 3$ per cent. Govern- 
ment Securities at 961, and the remaining two-thirds in the 4} per cent. 
Calcutta Municipal Debentures at 1053. If the difference of the two 
annual incomes be R1997, find his capital. | 


1902. 


І. How can you ascertain whether a given vulgar fraction can be 
reduced to a terminating or a recurring decimal without actually convert- 
ing it into a decimal? What kind of decimal will the fraction 178% 
produce ? 

(^) Simplify 
2 cwt. 2 qrs. 21 lb. 
ТО cwt. 2418. II №. 








I- + 2°083 of 





3+ 
37144 
and reduce the result to the decimal of 171. 
2. The area of a rectangular field whose breadth is 500 yards is 100 


acres. Find the cost of cultivating it at R3. 24. 802. per 100 square yards 
and also the cost of fencing it round at R2. 8a. per yard. 


If 12 men and 15 boys can do a piece of work in 30 days working 
71 hours a day, how many boys must assist 21 men to do a piece of work 
twice as great in 25 days, working 9 hours a day ? (3 men=5 boys.) 
4. Extract the square roots of буу and 76:195441. 
$. (a) Define discount. 
(5) Find the discount on £700 due 3 years 4 months hence at 5 per 
cent. per annum simple interest. 
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6. Which is the better investment, the 33 per cent. Government 
Securities at 95%, or the 4 per cent. Calcutta Municipal Debentures at 
1011? What will be the difference in the annual income by investing 
R22,127 in each of them ? 


1903. 
1. (a) Simplify :— 


*67 х *67 x "67 «« “001 "57. 
*67 х *67 + *067 + ‘от i el. 
3" 
(2) What decimal of a mile is a yard ? 
2. (a) What is meant by the aliquot part of a number? Is an acre 
an aliquot part of a square mile ? 
(2) Find, by Practice, or otherwise, the price of 25 tons 12 cwt. 
3 418. 174 Ib. at 67. 13s. 4d. per ton. 
3. Threetaps 4,8 and Ccan filla cistern in 5, 6 and 7$ minutes 


respectively. They are all turned on at once ; but after one minute, 4 
is turned off. How much longer will 2 and C take to fill the cistern ? 


4. (а) Define the square root of a number. 
(2) Extract the square root of 109, and 0127 to four places of 
decimals. 


5. A man buys wine at 55. а gallon ; he mixes it with water, and by 
selling the mixture at 45. a gallon gains 124 percent. on his outlay. 
How much water did each gallon of the mixture contain ? 

6. (a) Define Present Worth. 

(2) A tradesman marks his goods with two prices, one for ready 
money and the other for 3 months’ credit, allowing interest at 4} per cent. 
рег annum. If the credit price be marked at R50. 9a., what ought to 
be the cash price ? 


1904. 


№ Define the С. С. М. and the L. С. M. of two or more numbers. 


(a) Find the greatest number of six digits which is exactly divisible 
by 27, 45, 72 and 96. 

2. Write down the local value of each of the figures in the number 
“010203. 
(501)3 --(со2)2 --( *03)? #2. 3%. {1 
(001 + *002 + *003)? £25. 165. З 

3. A can do a piece of workin 25 days, B in 20 days, and C in 
24 days. The three work together for 2 days, and then 4 and В leave ; 
but C continues, and after 8} days is rejoined by 4, who brings D 
along with him, and these three finish the remainder of the work 
in 3 days Іп what time would D alone have done the whole work ? 


(4) Simplify — '02083 + 
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4. Thearea of a square cricket feld is 9 ac. 3 10. 8°16 po. ; find 
the length of a side. 


54. Define Discount. 


(a) The difference between the interest and the discount on a certain 
sum for 3 years 4 months at 5 per cent. рег annum is £16. 135. 4d. 
Find the sum. 


6. A person invests a certain sum in the 32 per cent. Government 
Securities when they are at 973 : had he waited till they had fallen to 
974, he would have had Rs. 400 more of Government Securities. How 
much money did he invest, $ per cent. being charged as brokerage in 
both cases ? 


1905. 


I. When is one number said to be a measure of another? What із а 
Prime Number 2 


A man bought two heaps of mangoes, one for Rio. ба. and the 
other for 18. oa. op. If the price of each mango be the same, and not 
less than two and not more than three annas, find the total number of 
mangoes he bought. 


2. (1) What is the meaning of $ and of $ of ẹ ? 
(2) Simplify :— 
tons 3 cwt. 


вао (3 ог $) pot Зоре 


3. Extract the square root of 19:951 and of § correctto three places of 
decimals. 


4. Find the cost of paving a pathway 6 ft. wide, round and imme- 
diately outside a flower garden, 21 yds. long and Io yds. broad, at 5$ pies 
per sq. yd. 

$. Find the price of 35 mds. 131 srs. of rice at R3. 2a. per maund. 


Ifit is sold at the rate of R3. 34a. рег таппа, what is the profit 
per cent. ? 


6. I pay R45900 to a Bank for a Bill of Exchange payable in London. 
The rate of exchange is 15. 44. for the rupee and the Bank charges me 
2 per cent. on the amount payable in England. How much will my agent 
in London receive ? 


1906. 
т. (1) When is one number said to be a multiple of another? How 
can you ascertain by inspection whether a given number is a multiple of 5 ? 


(2) What is the greatest number consisting of five digits which can 
be added to 8321 so that the sum may be exactly divisible by 15, 20, 24, 
27, 32 and 36? 


з. (1) What is the meaning of $ of 3 ? Give an illustration. 
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(2) Simplify :-- 


28 „її. 44. 
(а) паха схід oA, 


150Х150-741Х471 
199-471 

3. The cost of matting а room 16 ft. broad and 12 ft. high at 3a. per 
69. yd. is ВУ. да. др. What will be the cost of papering its walls at the 
same rate, allowing for six doors, each 6 ft. by 3 ft. ? 

4. Extractthe square root of *027 and of $ correct to four places of 
decimals. 

5. А book sent from England costs me (including RI. 2a. postage) 
R12. 14. But my bookseller allows me a discount of 24. in the shilling 
on the published price. What isthe published price in English money, 
the rate of exchange being 15. 44. for the rupee ? 

6. Define Present Worth. 

A man bought a horse for 30 guines and sold him immediately for £36. 


15. payable at the end of б months. If interest be reckoned at 6 per cent. 
per annum, find his gain per cent. upon the transaction. 


1907. 


I. What do you understand by the С. C. M. and the L. C. M. of two 
or more integers ? What is a prime number ? Find the least number which 
is exactly divisible by 12, 34, 56 and 78. 

2. Simplify :— 

а) 2хахажоахох '02 , 2j - 116 
бх бх '64-*06 x *o6 ‘об ° ar$-p1d ^ 

(2) Rs. 2. ба. 6). 1 hr. 16 m. 45 sec. 
Rs. 3. 124. 2hr. 7m. 45 sec. 

3. Find the price of 8 mds. 16 srs. 2 chks. of rice at R5. 9a. per 
таппа. 


4. How many paving stones, each of them 1 foot long and 9 in. wide, 
will be required for paving a street 30 ft. wide, surrounding the outside of a 
square grass plot, the area of the grass plot being Io acres ? 

5. If8 men ог 15 women can earn R120 in 30 days, how much can 
21 men and 24 women earn in 45 days ? 

6. The debts of a bankrupt amount to £2134. 105. ба. and his assets 
consist of property worth Z916. 55. 44. and ап undiscounted Bill of £513 
due 4 months hence, simple interest at 4 per cent. How much in the 
pound can he pay to his creditors ? 


1808. 


I. (1) When can a vulgar fraction be converted into 4 terminating 
decimal ? What kind of decimal will the fraction 44} produce ? 
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(2) Simplify :— USA. 


f 22 . 
2¢ +32 of 24 — 1$ m" 2071 of I md. 30} Sr. Of Rs. 5: 82: 
26-:16Х4--24-2711 17'5625 of 2 md. 20% sr. 
2. Find, by Practice, or otherwise, the value of 5 acres 3 roods 7 poles 
494 sq. yds. of land at £161. 6з. 8a. per acre. 


3. (a) The hands of a clock coincide after every 66 minutes of correct 
time. How much ie the clock fast or slow in 24 hours ? 


(2) A race course is 440 yds. long. 4 and В run a race and 
44 wins by 5 yds. ; Band C run over the same course and В wins by 
4 yds. ; C and D run over it and D wins Бу 16 yds. If 4 and 2 run over 
‘ait which would win and by how much ? 


4. (a) What number multiplied hy itself will produce 4300 ? 
(2) Extract the square root of З correct to four places of decimals. 


$. Atrader allows a discount of 5 per cent. to his customers. What 
price should he mark on an article the cost price of which is R712. 8a., sa 
as to make a clear profit of 334 p. c. on his outlay ? 


6. A person invests rupees 44100 in the 34 p. c. Government Securi- 
ties at 98 and when they rise to 95} he sells out and invests the proceeds 
in the 5 p. c. Calcutta Municipal Debentures at r10}%. Find the altera- 

‘tion in his income. 





ALTERNATIVE QUESTIONS. 


2. A reservoir is 25 ft. 5 in. long and 12 ft. roin. wide. How 
many gallons of water must be drawn off to make the suríace sink 1 ft. ? 
(A cubic foot of water weighs 1000 ounces and І gallon- io Ib. 
avoirdupois). 

4. The discount on a certain sum due 2 years hence is R638. 8a. and 
the interest on the same sum for the same time is R718. ба. Find the sum 
and the rate per cent. per annum. 


1808. 
1. Multiply 62031 by 46189, and divide the product by 7429. 
2. Simplify :— 
(1) 108-(58 +49) . 1 
103-(28-15)-7 в. 1. 
1-4 
(2) 2:1428571 + ‘07692307 x 213. 
3. Find, by Practice, the price of 28 bags of sugar, each weighing 
3 cwt. 2 qrs. I lb., at Rg. ба. 422. per cwt. 
Or, 
Extract the square root of 137769°395929. 


4. The area of a square garden is IO acres. On the inside of the 
garden and along four sides of it there is a gravel path 5 feet wide. Find 
the cost of constructing the path at 1 anna 6 pies per square foot. 
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О», 


On what capital will the interest for 219 days at 4 per cent. per annum 
amount to £14. 25. 6d. ? 


5. Among a certain number of children 91509 mangoes and also 
83721 oranges may be equally divided. How many are the children ? 
Give all possible answers. 


Or, 


What profit per cent. is made by selling an article at a certain price, if 
by selling at two-thirds of that price there would be a loss of 20 per cent. ? 


UNIVERSITY Or CALCUTTA. MATRICULATION PAPERS. 
1910. 
COMPULSORY PAPER. 
I. Multiply 407566 by 800209 ; 
and divide 507233438305 by 670549. 
Or, 


Find the G. C. M. of 253512 and 568512 ; 
and the L. C. M. of 432, 720, 1152. 
2. Reduce to its simplest form :— 


(1) 4x17) x24 |, 

до ү” 

Ssxstx( х) 
Ši x ‘005 
шанг 
О», 


A contractor engaged to finish six miles of railway in 200 days, but 
after employing 140 men for бо days he found that only one and a half 
miles were completed. How many additional men must be engaged that 
the work may be finished within the given time ? 


3. (1) Find, by Ріасіїсе or otherwise, the value of 458 things at 
Rs. 8. 5 as. 4 pies each. 


(2) In what time will a sum of money double itsclf at 6 per cent. 
simple interest per annum ? 


Or, 


The weight of a cubic inch of water is 253717 grains and that of a. 
cubic inch of air is "31 grains. Find to three places of decimals how 
many cubic inches of water weigh as much as one cubic foot of air. 
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ADDITIONAL PAPER. 


I. Extract the square root of 6256586734489. 
Or, 


A cistern contains 2431 cubic feet of water. Find the lenth of the 
side of a second cistern 4 ft. 4 in. deep, with a square base, which 
contains 4 times as much water as the first. 


2. (1) Calculate, correct to three places of decimals, the value of 
па p 
12 1323 12:34 
(2) A metre is defined to be the ten-millionth part of a quarter. 
of the circumference of the earth, and is equal to 39:37079 inches. Find 
the circumference of the earth in miles. 


+&с. to infinity. 





1911. 
COMPULSORY PAPER. 


т. Multiply 87904563 by 7059089; 
and divide the product by 998875. 
Or, 
A square grass-plot whose side is 200 yards, is bordered on the out. 


side by a path 10 feet wide. Find the cost of gravelling the path at 
Rs. 2. 8 as. per 100 square feet. 


2. (1) Simplify :— 
ati 
-itre 

(2) What decimal of a rupee is a pie ? 
Or, 


What decimal of an hour is a second ? 
3. (1) Find the value of § mds. 25 seers IO chts. of milk at Rs. 5. 
IO as. 8 p. per maund. 
(2) What sum of money must be put out at 31 per cent. per. 
annum, simple interest, in order to amount to £248. 185. 94. іп 24 years ? 


Or, 


A contractor undertakes to execute a certain work in a given time ; 
he employs 55 men, who work 9 hours daily ; when 4 of the time has 
expired, he finds that only $ of the work is done ; how many men must 
he now employ 11 hours a day to fulfil his contract ? 


e 4% e 20 
--'142857 of Er 
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ADDITIONAL PAPER. 


I. Find the square root of 
220191808516, 
Or, 
2619:46783041. 
О», 


_ А general wishing to arrange his men, who were 335250 in number, 
‘into a solid square, found that there were 9 men over. How many men 
were there in the front ? 


2. (1) Find a decimal that is within Ls of 355, 
Or, 
Find the value (correct to five places of decimals) of 
1 -1-1-144...- 


(2) Assuming a metre to be 398 inches, find the nearest whole 
number of litres in one cubic foot. 


1912. 


COMPULSORY PAPER. 
1. Multiply 814703 by 703692 ; 
and divide 246741768 by 75318. 
Or, 
Reduce to its lowest terms 
142593. 
514199 
2. (1) Reduce to the Simplest Vulgar Fraction 
2°46-2°36 4 
deu 10 
(2) Find the value of 
cwt. із. 14 Ib. 
dew ror 2015 of 67. 185. 84. 
Or, 


(1) At what rate per cent. simple interest will £440. 6s. 8d. 
amount to ZSII. 175. 94. in 5 years ? 

(2) Find the price of 12 maunds 8 seers 4 chhataks of Ghee at 
Rs. 36. 4as. per maund. 


3- If the wages of 45 women amount to 4207 in 48 days, how many 
men must work 16 days to receive 476. 135. 44., the daily wages оба man 
being double those of a woman ? 
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Or, 


A rectangular Court-yard 100 feet long by 80 feet wide has within it a 
gravel path 8 feet wide running round it. Find the area of the path, and 
the cost of gravelling it at ба. 32. per square yard. 


ADDITIONAL PAPER. 


І. Find the square root of 


137769:395929. 
А rectangular Court, three times as long аз it is broad, is paved with 
2028 stones, each 14 feet square. Find the length of the Court. 


2. Ifa metre be 3:2809 feet and the length of aline drawn on the 
earth from the North Pole to the Equator be 10,000,000 metres, бра the 
circumference of the earth to the nearest mile. 

Or, 
Find, correct to five places of decimals, the value of 
1,1 I I І 1 1 11 
«фо аралдары арсы шш 
213 23 52° 927 9g 2% 


1918. 
COMPULSORY PAPER. 


I. (1) Multiply 426042 by 90578. 
Or, 
Divide 5208465 by 754. 
(2) Find the G. C. M. of 253512 and 568512. 
Or, 
Find the L. C. M. of 105, 135 and 210. 
2. (1) Simplify і-4-і-4-5-4. 
(2) Express in decimals the sum of 
"063 
28” 
О», 
(1) Find what decimal of a maund is a chhatak. 
(2) Find the price of 432 pieces of cloth at Rs 5. 7as. бр. each. 
з. (1) If Rs. 750 amount to Rs. 873. 12аз. in 5 years and 6 months, 
find the simple Шшїегеа рес cent. per annum. 
(2) .4 can run 8 yards in the same time that 7 can rung, They 
start together ; when 2 has run 252 yards, how far behind is 4 ? 


*438 X ‘15 and 
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ADDITIONAL PAPER. 


t. Find the square root of 29°192409. 
Or, 

Find the cost of fencing a square field of 10 acres at 6 as. 8 pies 
p^r yard. 

2. Aroom is 20 metres in length and 10 metres in breadth. Find 
the number of square yards in the area of the floor, taking a metre as equal 
{з 39'37 inches. 

О», 

Define a prime number, and state all the prime numbers between 

10 and до. 


1914. 
COMPULSORY PAPER. 


1. Multiply 777328 by 358, and express the result as a whole number 
апа a proper fraction. 
2. Find the С. C. M. of 7163 and 13091. 
Or, 
Find the L. C. M. of 48, 72, 80, 108, and 120. 
3539018. 163 _ 
IIyg-51$ ^ 168-214 
Or, 
Find the Price of 273 maunds, 33 seers, 7 chhataks of Ghee at 
‘Rs. $3. 8as. per maund. 


4. Add together 0:022 of /1,0'946 of a shilling, and 3°48 pence, and 
subtract the sum from 0:26 of a guinea. Express the answer in pence 
and the decimal of a penny. 


3. Simplify 


Or, 


Find what sum will amount to Rs. 723. Саз. тор. in 6 years and 
3 months at 43 per cent. per annum, Simple interest. 


ADDITIONAL PAPER. 


I. Extract the square root of 7 correct to 3 places of decimals. 
Or, 
Shew that 103 is a prime number. 


2. Given one centimetre=0°3937 inches, find in square metres the 
“асса of a floor whose length is 21 feet and breadth 10 feet 8 inches. 
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1915. 
COMPULSORY PAPER. 

т. (1) Multiply 790463 by 95076. 
Or, 

Divide 277286112 by 35064. 

(2) Find the G. C. M. of 253512 and 568512. 
Or, 
Find the L. C. M. of 125, 160, and 280. 


2. (1) Simplify 2-——. 
йт е 


I+} 





(2 Multiply 17°55 by 4:004, and divide the product by о'819. 
(The results are to be expressed in decimals.) 


Or, 
(1) Express as a recurring decimal 


задо ТЗ: 
5455, 
(2) Find the price of 729 slabs of marble at КУ. 114. 32. each. 


3. (1) At what rate percent. per annum (simple interest) willa 
sum of money double itself in 10 years ? 


(2) Find the cost of papering the walls of a room 12 ft. біп. long, 
7 ft. 6 in. wide, and 12 ft. high, with half-anna postage stamps measuring 
{$ inch by 4 inch. 


ADDITIONAL PAPER. 


I. Find the square root of 170°485249. 


2. The palace of the King of Babylon contained a thousand rect- 
angular court-yards, each 60 metres long and 54 metres broad. The court- 
yards were all paved with marble slabs, 18 inches long by 18 inches broad. 
Required the total number of slabs. (Metre = 39°37 inches.) 


Or, 
Multiply 0°48785 Бу 0:85963 by a contracted method so as to obtain 
the result correct to five places of decimals. 
1916. 
COMPULSORY PAPER. 

I. (т) Multiply 560789 by 987065. 
Or, 
Divide 823479885 by 9897. 
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(2) Find the G. C. M. of 36176 and 85085. 
Or, 
Find the least whole number which is exactly divisible by 1, 2, 3, 45. 
5, 6, 7, 8 and 9. 
2. (1) Simplify 
33 28347, 85 
21 31012 204 
(2) What decimal of a sovereign is a penny ? 
О”, 
(1) Express 7%, as a terminating decimal fraction. 
(2) Find the cost of 163 articles at £1. 25. 84. each. 


3. (1) IfI bave to pay 2 pies as interest on one rupee for one month ; 
what is the rate per cent. per annum ? 
(2) If 24 men can doa piece of work in 15 days, working 83 
hours a day, how many men will be required to do another piece of work 
twice as great in 17 days, working 6 hours a day ? 





ADDITIONAL PAPER. 


I. Find the square root of 0*0041409225. 
2, Express the value of 


07043275 kilogram + 0'3775 gram + 0:72 milligram as the decimal 
of a pound Avoirdupois. 


(1 gram=15°432 grains, and one pound Avoirdupois = 7000 grains. ] 
Or, 


Divide 2:4494897 by 14142135 by a contracted method, correct to three 
decimal places. 


1917. 
COMPULSORY PAPER. 
т. (а) Multiply 783256 by 347816. 
s Or, 


The quotient after division of а certain number by 372 is 273 and 
the remainder is 237. Find the number. 


(2) Find the С. C. M. of 31752 and 41580. 
Or, 

The circumferences of the fore-wheel and hind-wheel of a carriage 
are oft. 11 in. and 12 ft. gin. respectively. Find the least distance 
over which the carriage must travel in order that both the wheels may 
make a complete number of revolutions. 


2. (a) Simplify tien RU 
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Or, 
Find the value of $ of 9s. 102. -$ of 6s, 94. +3 of £1. оз. 74. 
(Express the answer in shillings and pence.) 
71701 4-І6:2 
"005 X ‘07 
О», 
Reduce уу to recurring decimals. 


| 3. (a) Find the cost of 21 tons 5 cwt. 3 qrs. of coal at Rs. 5 pet 
on. 








(2) Simplify 


Or, 


Find the simple interest on Rs. 892 for 8 months at 6} per cent. рег 
annum. 


(2) By selling goods at Rs. 240 а merchant gains 25 per cent. 
How much would he gain per cent. by selling them at Rs. 216 ? 


Or, 


In an examination 52 per cent. of the candidates failin English 
and 42 per cent. fail in Mathematics. ЇГ 17 per cent. fail both in 
English and Mathematics, find the percentage of those who pass in 
both subjects. 


1917. 
ADDITIONAL PAPER. 


I. Find the square root of 57502021. 
О», 
Find to within one millimetre the length of the side of a square whose 
area is two square metres. 
2. Calculate, to four places of decimals, the value of 
I, I I I 
152 :хд4 2X4X6 2X4X6x8 “7 
Or, 
Divide “12345678 by "00876543, correct to four places of decimals, 


1918 
COMPULSORY PAPER. 


1. (1) Ziher, Multiply 390626 by 331779. 
Or, Find the G. C. М. of 78657 and 90275. 


(2) A reservoir contains 218,703 gallons of water. How many 
cisterns, each holding 37 gallons, can be filled out ofit, and how many 
gallons will be left in it when they are all full ? 


C. А. 28 
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rici — 
(6-39) Х Irs 
(2) 5ипарї у(1:4-0:362)-4(0:31--0"123--070005). 
(Express the result in decimals.) 
3. (1) Either, What will be the cost of paper 20 in. wide, at 344. 
a yard, for the walls of a room 21 ft. long, 15 ft. wide, and 10 ft. high ? 
Or, Find the cost of 5 cwt. 2 915. 14 1b. of butter at £2. 55. 6d. 
per cwt. 


(2) Either, What sum of money will amount to Rs. 1,352. 4a. 
in three years at 44 per cent. simple interest ? 

Or, А garrison of 420 have food enough to last them 35 days. 
After 5 days they are reinforced by 210 men, bringing no food with them. 
How much longer will the food last ? 





2. (1) Simplify 


1918. 
ADDITIONAL PAPER. 


1. (1) Find the square root of 1000014129. 

(2) Find the dimensions of a tank which is 2:56 mctres deep and 
which holds 3,000 litres, the length of the tank being three times the 
width. 

2. Either, Find the value of 
а. 
2 30 400 ' 5000 
Or, Find the value of 0734567 x 073456 
067345 


+ ..., correct to four places of decimals. 


, correct to four places of 


decimals. 
1919. 
COMPULSORY PAPER. 


1. Either, (1) Muitiply 9080076 by 6700809. 
(2) Find the G. C. M. of 96577 and 448477. 
Or, (1) Divide 4599559845 by 90705. 
(2) Find the L. C. M. of 289, 323, and 361. 
2. (1) Simplify #1 
8-4 
(2) What decimal of an hour is a second ? 


3. (1) Find the price of 17 cwt. 3 465. 14 Ib. of sugar at Z2. 0% 
per cwt, 


(2) In how many years will Rs, 5,000 amount to Rs. 6,109 at 5$ 
рег cent, per annum simple interest ? 


of R. 1. 104. 8, -0'125 of о'1б of Rs, 23. 
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ADDITIONAL PAPER. 


I. Hither, Multiply 5947°183 Бу 0°093187 by a contracted method 
50 as to retain four places of decimals only. 
Or, Find the value of the following series correct to three places 
of decimals: 
I T I I I 
КЕ, ы КГК 
I IX5 IXSXO9 IX5X9XI3 IX5X9XI3XI7 
2. Either, Find the square root of о"08042806. 
Or, Find the cost of constructing a path 4 ft. wide round a 
rectangular courtyard 10 yds. long and 7 yds. broad, if each square foot 
costs 24. 62. 


1920. 
CourruLsORY PAPER, 


1. Zither, (1) Multiply 80070430 by 34070080. 
(2) Find the С. C. M. of 47821 and 68191. 
Or, (1) The dividend being 545322774 and the quotient 89706, 
find the divisor. 
(2) Find the least nnmber which is exactly divisible by "Пе 
first nine integers. 


хэ . 67 + 3% А 17 1 
2. (1) Simplify |. 2——4 + 1014 of 3. 
08-33 
(2) Гхргевө 0°16 of 2 cwt. 2 (15. +0'16 of 2:6 cwt. as the fraction 
of one ton. Convert the fraction into a recurring decimal. 
3. (1) Find the rent of 19 acres 3 roods 20 square poles of land at 


Z4. 85. per acre. 
(2) What sum will amount to Rs. 6375 in 5 years at 5% per cent. 
per annum simple interest ? 


ADDITIONAL PAPER. 


г. Either, Find by a contracted method the value of 
0'53209853 x 043429448 
correct to seven places of decimals. 
7-3 
Or, Find correct to four places of decimals the value оҒ----, 
7+N5 
2- Either, A clock in the kitchen loses at the rate of 6°5 seconds an 
hour when the fire is alight, and gains at the rate of 3:9 seconds an hour 
when the fire is not burning ; but in the whole day it neither gains nor 
loses. How long in the twenty-four hours is the fire burning ? 


_ Or, до per cent. of the gross receipts of a tramway company is taken up 
in meeting the working expenses, 40 per cent. of the remainder goes to the 
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reserve fund, and the balance is paid away as dividends to shareholders at 
the rate of 3" per cent. on their shares, the total value of which is 
Rs. 864000 ; find the amount of the gross receipts. 


II. UNIVERSITY OF MADRAS. ENTRANCE PAPERS. 
1880. 


I. The circumference of a circle being equal to 3} times its diameter,. 
find the diameter of an engine-wheel which makes three revolutions a 
second when the engine is moving at 40 miles an hour ? 


2. If 24 men build а wall 23 miles long, 2 feet broad, and 6 feet 


high, in 146 days of 10 hours each, what length of wall 23 feet broad, and 
кре high, will 15 men build in 365 days, working 8 hours a дау? 


3. Express "345 of R16. oa. 82. - 073 of R6. 4а. ор. as the decimal of 
R3. 9а. 32. 

4. А person sold 86 measures of rice for R13. 7a. op., thus gaining 25 
per cent. ; and 154 measures at a profit of то per cent. Supposing he had 
sold the whole at a profit of 16 per cent., how much more would he have 
gained ? 

5. The length of a room is 323 feet. The cost of painting the walls 
at Rr. 14a. per sq. yd. is R308. 24. ; and the cost of carpeting the room 
at R2. да. per sq. yd. is R150. ба. Find the height and width of the room. 

6. Extract the square root of 6095961, Also of "0062 to four places 
of decimals. 

Five men start to walk round a race course, whichis 17 miles round. 
They walk at the rates of 3, 31, 4, 4$. and 5 miles per hour. How long 
will it be before they all meet again at the starting point ? 

8, И R32,000, put out at compound interest, amount in 2 years to 
R34,279$, what is the rate per cent. ? 

9. А person leaves R6,780 to be divided among his 5 children and 
4 brothers, so that after the legacy duty has been paid, each child's share 
shall be twice as great as each brother'ssbare. The duty on a child's. 
вһаге в one per cent., and on a brothers share 4 per cent. Find what 
amounts they respectively receive. 


1881. 


1. Find, by Practice, the cost of :— 
8 cwt. 3 qr. 12 lb. at R27. да. 42. per cwt. 
у mi. 5 fur. 165 yd. at R682. та. 42. per mile. 


2. A room measuring 42 feet 6 in. by 22 feet 9 in. inside, with walls 
2 feet 3 in. thick, is surrounded by a verandah 10 feet 6 in. wide. Find 
the cost of paving this verandah with tiles measuring 44 іп, by іп, and 
costing R3. 2a. per hundred. 
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3. A bankrupt has book-debts equal in amount to his liabilities, but on 
“В 8,640 of such debts he can recover only 81a. іп the rupee, and on R6,300, 
only 51а. in the rupee. After allowing R1,054. 11a. for the expenses of 
bankruptcy, he finds he can pay his creditors 12a. in the rupee. Find the 
total amount of his debts. 


4. Extract the square root of 2329129. 
Also of 7% to four places of decimals. 


5. Reduce'036 ; ‘001875 ; 139009, and *д2$ to equivalent vulgar 
fractions in their lowest terms. 
6. А sum of money in IO years at 3} per cent. simple interest amounts 


to R727. oa. 65. In how many years would it amount to R840. 2a. at 
4 per cent. ? 


7. Find the cost in rupees of one mile of railway, which consists of two 
rails each weighing 40 lb. per yard on wooden sleepers weighing 70 lb. each 
placed 2 ft. 8 in. apart. The rails cost in England £6. 135. per ton, and the 
Sleepers 25. 414. each. The rate of freight is 1. 55. per ton, and landing 
charges amount to R2. 8а. per ton. Rate of exchange Is. 84. per rupee. 


8. For what sum should a cargo worth R26,315 be insured at 7$ per 
cent., so that the owner may recover in case of loss the value both of cargo 
апа the sum paid for insurance ? 


Two trains measuring 330 feet and 264 feet respectively, run on 
parallel lines of rail. When travelling in opposite directions they are 
Observed to pass each other in 9 seconds, but when they are running in the 
came direction at the same rates as before the faster train passes the other 
in 273 seconds. Find the speeds of the two trains in miles per hour. 


1882. 


I. What decimal fraction of a mile is 681 yd. ОЙ. 45; in. ? 


3 1 1 2 
2, Simplify И} . 
677 4-1 

3. The wheels of a cart are 13 ft. 6 іп. in circumference. One breaks 
down, and is replaced by a new one, which is rather small. To test it, the 
owner makes a chalk mark on each wheel where it touches the ground, 
and tells his man to drive over a piece of level road, and to count the turns 
made by each wheel until the chalk marks next touch the ground at the 
same time. The man obeys ; but, when he returns to his master, can only 
recollect that one wheel made one more turn than the other. His master, 
however, measures the distance traversed by the cart, 360 yd., and thence 
“2048 the circumference of the new wheel. What is it ? 

4. Find the value of D correct to three places of decimals. 

5. (a) Whatis the smallest whole number which is divisible by 33, 

15, and 171 without remainder ? 


(5) What is the greatest number which will divide 3051 and 2331, 
leaving remainders of 8 and 4 respectively ? 
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6. The table below shows the marks gained at an examination in 
seven different subjects by a class of six boys А, P, C, D, E, F. Complete 
the table so as to show, correct to one place of decimal :— 


(a) What percentage of the total marks is gained by each boy ; 


(2) What percentage of the marks awardable in each subject is 
gained by the class ; 


(г) What percentage of the total marks is gained by the class. 














} 2 | | б і о = 
з 1418 Ёк 
оо > 5 
——7 (48 4185 ,2. 8:88) 84 
z CAMS QE NE со Е 
EE ER ш о ав 
i To E = ! BE GM амин 
4а - ын „| 33 | 27 | 12 95 , 79 | 63 3 
B =» ын oi 76 | 49 | 52 , 73 67 82 15 
С - i - | 48 | 69 ! 43 61 , 58 85 21 
Р - .- ., 53 41 | 27 | 91 бт | 47 23 
E ОО m) I бз | 39 | 85 | 73 | 68 14 
Ф | | | 





7. Divide 5:80651 by 13`75854, expressing the quotient as a decimal. 

8. A Bank advances R1,500 to a person on agreement that interest at 
the rate of 9 per cent. per annum shall be paid half-yearly for its use. The 
person fails to make any interest payment, and at the end of eighteen 
months, the Bank obtains judgment against him for the principal and 
compound interest at the rate and on the terms agreed to. Find to the 
nearest pie the amount he has to pay. 


9. The roof of a verandah is supported by 16 teak beams, each 9 ft. 
long, 3 in. broad, and 5 in. deep. In the weight of a cubic inch of teak is 
43 of that of a cubic inch of water, and ifa cubic foot of water weighs 
1,000 02., find the weight in lbs. of the timber in the verandah. 


1883. 


1, А cistern, whose capacity is 43,092 gallons, is to be filled with 
water by a pipe which conveys 23 gallons 1 qt. per minute. Оп account 
of а leakage the cistern is only just filled in 313 hours. What is the 
average amount of leakage per hour ? 


2. lsold some goods, weighing 13 cwt. 2 qr. 9 lb. for £72. 175. 7314, 
gaining thereby 314. per lb. How much should I have gained per lb. if 
I bad sold them at £5. 125. per cwt. ? 


3. If40 men and 50 boys can doa piece of work in 6 days, working 
6 hours a day, in how many days will 8 men and 20 boys, do a piece o 
work half as large again, working 7 hours a day, assuming thata man 
does as much wcrk in 3 hours as a boy in 5 hours ? 


MADRAS ENTRANCE PAPERS 391 


4. Three equal circular wheels revolve round а common horizontal 
axis with different velocities. The first makes a revolution in 54 minutes, 
the second in 2% minutes, the third in 3} minutes. Three marks, one in 
each wheel, are in a horizontal line at a certain moment. What is the 
shortest interval after which they will be in a horizontal line again ? 


5. Find, by Practice, the cost of 475 tons of coal at £2. 165. 84. рег 


ton. Ifthisis sold again for £1,453. 105., what is the whole gain, and 
what the gain per cent. ? 


6. Aand В start оп a journey at the same time. В travels at $ths of 


A's rate, and arrives з hours 15 minutes after him. In what time did 
each complete the whole journey ? 


7. If an investment of £75 becomes £78. 155. in eight months, what 
sum, invested at the same rate of interest, will become £201. 175. 64. in 
ten months ? 

8. Simplify the expression :— 

(755) —65 об'72 сой 
5$ — N(251) 3130х 3 

9. Aand В started ona race and ran a certain distance exactly 
together. Then В began to fail and gave up the race when he had run 56 
yards further, 4 having gone during the same time 320 yards. The 


average of the entire distances run by the two men was 1,188 yards. 
What distance bad they run together ? 


1 


1884. 


implify 55543. {с xat) 
I. Simplify 83-51 4 8-144 of (14X x 3$) . 

2. Find, by Practice, the cost of 15 tons ІІ cwt. 3 4%. 101b. 8 oz. 
at Коз. ба. 42. per ton. 


3. Extract the square root of Iş% to five places of decimals ; and 
divide 1 438 by “013; giving the result in decimals. 


4. When the rupeeis worth Із. 7$2., what is the nearest sum of 
Indian money equivalent to £79. 35. 73a. ? 


5. А tea-merchant has a rectangular space for storing tea. It is 153 ft. 
long, 102 ft. broad and 95 ft. high. Не wishes to fill this space with 
packets of а cubical shape allof the same size. What is the largest size 


of such cubical packets that can be made to fill it exactly, and what would 
be the number of such packets ? 


6. A starts in business at the beginning of the year with R3,000. On 
March Ist, he takes a partner В with R4,000. And on June Ist, he receives 
another partner C with R5,000. The profits at the end of the year amount 
to R1,480. What share of the profits should each partner receive? And 
what is the rate per cent. per month of the profits on the capital invested ? 


7. What sum of money must I invest at 4 per cent. Compound interest 
so that I may gain R390. 1а. 222. in 3 years ? 
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8. Atradesman has been accustomed to give his customers three 
months’ credit, but wishes to introduce the ready money system into his 
business. For how much ready cash should he sell an article that he has 
hitherto sold for £8. 25., the rate of interest charged being 5 per cent. 
per annum ? 

9. What rate per cent. will be received for money invested in 34 per 
cent. stock at 84 ? 

IO. Find the cost of building the walls of a rectangular room, 20 ft. 


long, 16 ft. broad, and то ft. high, with a door У ft. by 4 ft., and a window 
5 ft. by 3 ft., at 21а. per cubic foot, the walls being 2 ft. thick. 


1885. 


I. Explain how the value ofa fraction is not altered when Из numer. 

ator and denominator are multiplied by the same number. 
NS “г ОРту —-8 +7 

Simplify С то Ци ) X 4x — 2 of 4. 

2. If the rupee is worth 15. 616, express R6. ба. 42. as a fraction of 
Жіҙапа find the least number of rupees equal in value toan integral 
number of pounds. 

3. State the rule for converting recurring decimals into vulgar frac- 
tions ; and find the value of 0°63 of 2°75 of £3. 25. ба. --0:285714 of 1*3 
of £7. 55. 104. —0°5925 of £2. 165. 3d. 

4. Find by any method the value of 5 cwt. 2 qr. 21 lb. of goods at 
£3. 75. ба. per cwt. 

5. The carriage of 173 cwt. for 52 miles on a certain railway is 8s. 
4d. ; find what will be the cost of carrying 42 cwt. for 300 miles on a rail- 
way on which the rate per mile is 9 per cent. lower. 

6. A landlord pays ї per cent. for collecting his rents and a tax of 
7 pies in the rupee on what he receives after paying the collector. He has 
a clear rental of 1,831. 8a. Find his gross rental. 


7. A grocer mixes four kinds of tea which cost him 55., 45., 35., 25. 
per lb. respectively in the proportions of 2, 3, 4, 7 respectively. Find at 
what rate he must sell the mixture so as to gain 25 per cent. on the whole. 


8. Define the terms interest, discount, and find in what time £533. 6s. 
84, will amount to £672 at 64 per cent. per annum simple interest. 
9, А person invests £4800 in 4 per cent. stock at 96, and after a year 


sells out at 923 and invests the proceeds together with the interest for the 
year in stock at 96$. Нож much stock does he then purchase ? 


IO. Find to four places of decimals the square root of 4$; 5 and calcu- 
late the cost of surrounding with a fencea square field of 225 acres at 34. 
per yard. 

II. The population of a country increases at the rate of 7 per cent. 
every IO years. What was the population 20 years ago of a country whose 
present population is 4,007,150 ? 
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1886. 


(N.B.—Answers in money must be stated in £. s. d. or in В. а. f. 
vas the case may be, and not as fractions of £1 or of 1.) 


I. State and explain the rule for the multiplication of vulgar fractions. 


2 4 4 3 
sonne, (18-8 Of 19) Бүү, 143 _ 
Simplify хтар ха 20. 
2. Express £66. 145, 514, as the decimal of Rr,000, the rupee being 
worth 15. 444. 


3. Distinguish between pure and mixed recurring decimals. 
Find the value of 0:945 of £2. 35. 614. +0°37256 of £1. 8s. 114. 


4. Find by any method the rent of 156 ac. 3 r. 24 p. II sq. yd. at 
R25. 3а. 4р. per acre. 


5. Aclock which gains 3 m. 56s. in 24 hr. was set correctly at noon 
on the 1st of January 1884. Find to the nearest minute the next date at 
which it indicated correct time. 


6. Twenty men are employed to make a tank 40 ft. long, 20 ft. broad, 
and 6 ft. deep. They work for 30 days and have just completed one-third 
of the work, when it 1s resolved to increase the length of the tank by 10 ft., 
the breadth by 4 ft. and the depth by 2 ft. How many additional mcn must 
be employed in order that the work may be completed in 30 days 
more ? 


The difference between the simple and compound interest on a sum 
of money for 3 years at 5 per cent. is Z7. 125. ба. Find the sum. 


8. The capital of a certain railway is Z 1000000 in 20000 shares of £50 
each, fully paid up. The gross annual receipts are Z 105000 of which 48 
per cent. is absorbed in working expenses, £4600 goes to the reserve fund, 
апа the remainder to pay dividend. Find what annual income a person 
will obtain from the investment of £4500 in the undertaking, the shares 
being at £62. 105. 


9. Ice is manufactured for 6 pies a pound. Two-thirds of the 
quantity made is kept for sale at the factory and the remainder is sent to 
branch shops. Ifthe average loss from melting of the former be 123 per cent. 
and that of the latter be 25 per cent, find the gain on every ton 
made. 


IO. The average width and depth of a river at its mouth are 240 yd. 
and 6 feet respectively, the average rate of flow is 3 miles per hour, and 
the amount of sediment per cubic foot of water discharged is 13 cubic 
inches. Find the amount of sediment deposited annually ; and the depth 
of the deposit, supposing it spread uniformly (2.6., to the same depth 
throughout) over an area of 146 square miles. 


1888. 


20820 6%-4% 2 + TEE +1} ої 38. 
2. Simplify хи. 
se 58-44 $x 39 — 5$ +315 3 
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3. Find the value of түү of 91236 of R5. 11a. 8р. ; and taking the 
rupee as worth 15. 444, express the result as the decimal of one shilling. 


4. Find by any method the value of 9 tons 17 cwt. 3 qr. 251b. of 
coffee at £72. 185. 44. per ton. ? 


5. When iron is at £3. 75. ба. а ton, the cost of laying a railway 
1О miles 2 fur. 20 po. in length with rails weighing 270 |b. each is R67,500. 
Find the cost of laying a railway 25 miles 220 yd. long with rails of the 
same length weighing 500 lb. each, when iron is at £3. 145. 34. a ton. 


6. Find the present value of £482. 6s. 1044. due 3 years hence at 
5 per cent. compound interest. 


7. When exchange isat the rate of Is. 434. pcr rupee, a person in 
Madras orders from a bookseller in England a parcel of books, the pub- 
lished price of which is Z5. The bookseller allows discount at the rate of 
25 per cent. on the published price, but includes in his bill a charge of 135. 
for packing, freight, &c. When the books arrive in India, a further sum of 
R2. За. has to be paid on account of landing charges and cost of delivery. 
If the books can be obtained from a bookseller in Madras at the rate of 
9: annas per shilling of the published рисе, find how much the person 
loses by ordering from England. 


8. А person holds forty R500 shares in a concern which pays dividend: 
at the rate of 6 per cent. per annum. When the shares are at R675, he 
sells out and invests half the proceeds in 4 per cent stock at до. With 
the other half he buys a house, for which he receives ап annual rental cf 
R 1,440, subject to a deduction of 3а. 92. per rupee for repairs and taxes. 
Find the alteration in his annual income. 


In a certain year a country produces 50,000,000 bushels of wheat. 
Of this quantity 40 per cent. is available for export at R3. 2а. per bushel. 
In the following year the acreage under wheat has increased 20 per cent. 
but the yield per acre is only seven-eighths of what it was in the previous 
year, while the quantity required in the country has increased 5 per cent. 
If at the same time the export price has fallen to R3 рег bushel, find the 
increase in the value of the wheat availabe for export. 


то. The population of a country is 33,264,000, and there are 99 males. 
to 101 females. 2 out of every її boys and І out of every 33 girls of 
school-age are under instruction. If the boys of school-age form pne- 
seventh of the male population and the girls of school-age form one-seventh 
of the female population, find the total number of pupils under instruction. 


1888. 


3435(1-3),13 Бү. dofi 
Орр заго 34317 

3. Multiply 41:36514 by ‘0019, expressing the result as a decimal ; 
and find the value of "3472 of Z1. 45. — 03288 of £2. 6s. 34. 


4. Find by any method the cost of 79 ca. 17 m. 5 v. 25 pal. of salt 
R21. тоа. 89. per candy. 


2. Simplify 
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5. Тһе cost of rice for a family of 2 adults and 3 children from January 
Ist, 1889, to December 11th, 1889, both daysinclusive, during which time 
rice was selling at 1574 seers per rupee, was R70. 74. What will be the 
cost of rice fora family of 5 adults and 5 children from December 19th, 
1889, to May 11th, 1890, both days inclusive, assuming that the price of 
rice will be 1477 seers per rupee, and assuming also that the quantity 
required per day by each adult is the same in both cases, and that in 
both cases the quantity required by a child is two-fifths of the quantity 
required by an adult ? 


6. On what sum due I year 4 months hence does the true discount 
amount to £100. 18s. 97., simple interest being reckoned at 42 per cent. 
per annum ? 


7. How much 3 per cent. stock must a person sell when the selling 
price is 91, in order "that by investing the proceeds in the 44 per cents. at 
1132 he may derive from the investment an annual income of R9817. Ba., 
after paying income-tax at the rate of 5 pies per rupee ? 


8. .4 and В can do a piece of work in 10 days, Band C in 15 days, 
and C and 4 in 20 days. They all work at it for 6 days; then А leaves, 
and Б and C go on together for 4 days more. If ВБ then leaves, how long 
will С take to complete the work ? 


9. In а certain year the total amount received by a railway company 
for the carriage of passengers was R2751000. Of this sum 6 per cent. was 
contributed by first class passengers, 5 per cent. by second class, and the 
remainder by third class. Тһе fares were ІЗ, 6, and 1{ pies per mile for 
first, second and third class passengers respectively. Assuming that the 
average distance travelled by each third class passenger was 36 miles, and 
the average distance travelled by each passenger of the other classes was 
160 miles, find the total number of passengers carried during the year. 


10. The length of a rectangular field is twice its breadth. If the rent 
of the field at £3. 75. ба. an acre is £151. 17s. 64, find the cost of 
surrounding it with a fence at 414, per yard. 


11. Extract the cube root of 9 to five decimal places. 


1890. 


1. Reduce 2149908480 sq. inches to acres, etc. If this is the area оба 
rectangle the length of which із 5 m. 7 fur. 5 р. 1 ft. б in., find its breadth. 


1835 , 5468 147 625 ,. 0406 
шоогоо — 34 of -— of 
2202 12303 ut 5'5 I "885714 

3. Find the value of 237 candies 17 maunds 6 viss at R4100. Ia. ар. 
per 2 

, 300 coolies are set to build a tank-bund. In 14 weeks they have 

час ту of the work when rain stops the work for 4 weeks and washes 
away $ of what they have done. Atthe end of that time the work is 


resumed with only 250 coolies. In what time from the commencemen: 
will the work be finished ? 


2. Simplify 
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5. Find the amount of R5859375 for 3 years at 4$ per cent. per 
annum, reckoning compound interest. 


6. Explain the difference between discount and interest. If the dis- 
count on 1839. 155,734. be equal to the simple interest on £2784. 75. ба. 
for the same time, find the time, the rate of interest being § per cent. per 
annum, 


7. А person invests £34539 in the 3 per cents. at 87. After receiving 
one year’s dividend he sells out at 89. He then invests the whole in 
Railway stock, paying 5 per cent., at 115. What will the difference in his 
income be ? 


8. А cistern 10 ft. б in. long by 7 ft. 6 in. wide by 3 ft. 4 in. high is 
lined inside with lead, 7 lb. of which covera square foot. Find the 
weight of the lead and its cost at 535. 44. per cwt. 

9. Acask contains 16 gallons of spirit. Two gallons are drawn ой 
and the cask filled up with water. Two gallons ate again drawn off and 
the cask filled up as before, This is done a third time. Compare the 
quantities of spirit and water remaining in the cask. 


IO. Find the square root of 379749833:583241. 


1881. 


2. Subtract 13 times R17. ба. 11). from 17 times R13. ба. тї}. 


3. R330. 34. 72. are to be divided among 193 persons, two of whom 
receive R2 each, and ten R3 each. The others receive equal shares. 
Find the value of each share. 


34156041 X 3h + Ts +o tok 
те гЕеч Ка 
and simplify (without reduction to vulgar fractions if you can) 
2°03 +1°345 +2734 t 1672317. 
5. How long will it take to walk round a square field I4 acres 1 rood 
24 poles in extent at the rate of 3 miles an hour ? 


6. Find the cost of white-washing a room 221 ft. by 12 ft. and rr ft. 
high, at one anna per square yard, making allowance for four windows 
each 4 ft. x 24 ft. and two doors each 83 ft. x 4 ft. Find also the cost of a 
carpet for the same room with 3 ft. border all round the carpet, costing 
R4 per square yard and the border R6 per square yard. 


7. Find the compound interest on £3143. 65. 84. for 3 years at 
3 per cent. per annum. 


8. A cistern can be filled by three pipes in 30, 40 and 60 minutes 
respectively, and emptied by an escape pipe in half an hour. The three 
taps are turned on at noon, but the escape pipe is at the same time 
accidentally left open and not closed for a quarter of an hour. At what 
time will the cistern be full ? 


9. I purchase 16 lb. of tea at Is. 74. рег lb., 14 at 25, 24. and 17 at 
їз. $d. Seven pounds of the mixture becoming spoiled have to be sold at 








4. Find the value of 
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a low price, but by selling half the remainder at 25. 44. per lb. and the 
other half at 25, 724., I eventually make a profit 0125 per cent. on the 
original outlay. At what price per pound was the spoiled tea sold ? 


IO. А person invests a sum of money in the 4 per cents. at 102. When 
they have risen to 104, he transfers R6000 stock to another investment 
paying 5 per cent. of which the shares are at 120. When the 4 per cents. 
fall to par, he transfers the remainder to the 5 per cents. which are still at 
the same price and now finds his income R25 more per annum than it was. 
at first. What was the sum originally invested ? 


1892. 


Pofi$-$of? 3145-13-83) 
1-9 (27:53) (р) фр 


3. Find the value of ‘0416 of £33. 75. 64. - 0345 of £32. 135. 14d. ; 
and express R371. 2a. 6). as the decimal of a lakh of rupees, 


4. Find by any method the cost of making a road 37 m. 6 Ё 31 p. 3 yd. 
long at R1785. за. 42. per mile. 


5. Find the present value of £482. 6s. 1014. due three years hence at: 
5 per cent. per annum compound interest. 


6. Extract the square root of 13:697 142031225 to six places of decimals, 


7. The annual rainfall of a district is 497 inches. Assuming that the 
fall is distributed uniformly over the district, and thata cubic foot of 
water weighs 62:75 1b., find the weight in tons of the rain that falls through- 
out the year on a square mile. 


8. When exchange is Is. 214, per rupee, a Madras bookseller sends 
to a London publisher a bill for £104 in payment of books ordered. F reight 
and landing charges amount to R37. За. The publisher allows the book- 
seller discount at the rate of 35 per cent. on the published price, and the 
latter sells the books at the rate of 10} annas per shilling of the published. 
price. Find how much he gains on the transaction. 


9. Inthe year 1891, the cost of rice for a family of 2 adults and 4 children. 
was R86. 7a. 92. In that year rice sold at 1172 seers per rupee, and each 
child received two-fifths of the amount given to an adult. Assuming that 
in 1893 the price of rice will be 13'5 seers per rupee, what will be the cost 
of rice for the same family from January 5 to August 11, both days inclu. 
sive, if the allowance of each adult be increased by one-fourth and the 
allowance of each child be three-sevenths of that of an adult ? 


Io. The capital of a railway company amounts to R18,90,00,000 of- 
which one-fourth is 5 per cent. preference stock and one-third 44 per cent. 
preference stock. Ina certain year the receipts are R1,81,50,000, and 
the working expenses amount to 55 per cent. of the receipts. Of the net 
receipts R5,40,000 are added to the reserve fund, and the remainder, after 
paying dividend on the preference stock, is divided among the ordinary- 
shareholders. What rate of interest will they receive ? 


11, In the ten years from 1871 to 1881 the population of a country 
increased at the rate of 9°5 per cent., and in the ten years from 1881 to. 
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1801 the rate of increase was Io'5 per cent. If the population in 1801 
was 31,023,759, find what it was in 1971. 


1884. 
2 1 T 8 6 4 
2 #- ОЕТ _ ҮЛ 
2. Simplify іы. 1 2 “Тв . 
57 513% as 


3. Find the value of 2'04752 of 22. 2. Id. — 1'734375 of £2. 6х, 8d. 
4. Find by any method the value of 59 ca. 14 m. 7 v. 27 pal. of salt 


at R26, toa. 82. per candy. 

5. Inacertain year the produce of a tea-estate was sold in London at 
an average rate of 917. per lb., and the amount realised was remitted at 
an average rate of exchange of Is. 212. per rupee. In the following year 
the average price realised was only 824. рег lb., but the quantity sold 
exceeded by 123 per cent. the quantity sold in the previous year and the 
average rate of exchange at which remittances were made fell to 1s. 134. 
If in this year the total amount realised from sales in London was 8105000, 
find how much was realised in the previous year. 


6. А sum of money was invested for four years, interest payable an- 
nually. Тһе rate of interest was 5 per cent. per annum for the first two 
years and 4 per cent. per annum for the last two ; and the amount at the 
end of four years was 41,164. Ios. 312. What was the sum invested ? 


Ice is manufactured for 23 pies per lb. and sold at 6 pies per lb. 
Of the total quantity made one-half is kept for sale at the factory, and the 
remainder sent to brarch shops. The loss from melting is 12} per cent. 
in the case of the former and 25 per cent. in the latter ; and the agents at 
the branch shops receive commission at the rate of I5 per cent. on the 
price of every pound sold by them. Find the pronton every ton of ice 
manufactured. 

8, Two persons, A and Л, set out together on a journey. They 
walked at the rate of 3 miles an hour ; and after they had proceeded for 
three quarters of a mile, B returned, walking at the same rate, to the 
place of starting. Неге he was detained three quarters of an hour. бес. 
ting out again he overtook 4, who had been walking all the time, at the 
end of 24 hours from the second time of starting. At what rate did he 
walk ? 

9. A person sold 25 Bank of Madras shares and invested the proceeds 
dn the Government 3} per cents. when they were at 3$ premium. If his 
net annual income from the investment, after paying income-tax at the 
‘rate of 59. in the rupee, be R876. 9a., find the price at which he sold each 
of his bank shares. 

10. In the year 1891 the population of a country was 35640000 and 
there were 1025 females to every 1000 males. Of the total population 
7-5 per cent. could read and write, but of the females only І per cent. 
could do so. Find what percentage of males could read and write. 


11, Extract the square root of 81'13183159704101 to seven places of 
decimals. 
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1885. 


2 отвору t 1221-4021 
РЕК Фо" 101-3 
3. Find the value of ‘041962 + ‘936, expressing the result as а decimal. 


4. Find the value of 97 miles 5 furlongs 170 yards of wire at R34. 
ба. оф, per mile. 


5. When iron was at £2. 145. 24. per ton and the rupee at rs. 714., 
the cost of laying a railway with iron rails weighing 50 lbs. per yard was 
«278,250. Find what will be the cost of relaying it with steel rails 
weighing 75 lbs. per yard, when the price of steel is £3. 175. 644 рег ton 
and the rupee is at 15. 114. 


6. The reservoir from which a certain city draws its water supply has 
а surface area of 2} square miles. Ifthe city has a population of 450,000, 
and if the average daily supply is at the rate of 20 gallons to each 
inhabitant, find what must be the average depth ofthe resevoir so that 
when full it may contain a year’s supply. (т gallon —277'274 cubic inches, 
and a year — 365 days.) 

7. Find what sum will amount to £669. 105. 334. in 2 years at 31 per 
cent. compound interest, payable annually. 


8. Тһе capital of a certain railway is 275 lakhs of rupees in shares of 
3500 each, fully paid up. The gross receipts in a certain year amounted 
to 223 lakhs, and the working expenses amounted to 48:4. per cent. of the 
gross receipts. Ofthe net receipts the sum of Rr31,400 was placed in 
the reserve fund and the remainder went to pay dividend. Find the 
amount of dividend received by a person holding 1500 shares, after deduct- 
ing income-tax at the rate of 52. per rupee. 


9. Rupee silver is an alloy consisting of 11 parts of silver to 1 part of 
‘copper, and the weight of 1 rupee is 180 grains. If the price of silver is 
25. ба. per oz. troy, the price of copper 324. per Ib. troy, and if the rate of 
exchange is 1х. 144. per rupee, find the total value in rupees of the silver 
and copper required for coining a lakh of rupees. 


IO. А merchant pays a lakh of rupees for a season's goods. He marks 
the goods 25 per cent. over prime cost, and from what he sells at this rate 
vealises R112,500. At the end of the season he sells the remaining goods 
at reduced rates, one half at а reduction of 25 per cent. on the former 
prices, one quarter at a reduction of 50 per cent. and the remainder ata 
quarter of the former prices. If the expenses of the business amount to 12 
per cent. of the sale receipts, what is his rate of profiton the transactions 
of the season ? 


11. Find the dimensions of a cubical cistern having the same capacity 
яз а tank 31 feet 6 inches long, 21 feet broad and І foot 9 inches deep. 


1896. 


molis 3i€ 2E XE +25 Of (2$—-1$)_ 14 Of 244 
2 Simplify 2у-31-1, of 10} қ “5 р-21 221 і 
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3. Prove that any number of pies can be expressed as thousandths of 
а rupee by multiplying the number by 5 and adding to the product д of 
itself. Apply this rule to express ба. Од. as the decimal of a rupee, and 
verify the correctness of your result, obtaining it in another way. Find 
the value of ‘0012376 of a lakh of rupees. 


4. Find by any method the cost of constructing a railway 329 miles 
5 fur. 176 yds. long at R77,386. 13a. 49. per mile. 


5. А contractor undertook to finish a certain piece of work in 150 days. 
He employed 20 men, 30 women and 75 children ; but at the end of бо 
days, finding that only one-fourth of the work was done, he dismissed all 
the women and 50 of the children and employed more men. The work 
was then finished 5 days before the stipulated time. Assuming that 3 men 
could do as much as § women, and 2 women as much as 3 children, find 
how many additional men were employed. 


6. Find the present value of RIIIS. 134. 0). due 2 years hence at 
33 per cent. per annum compound interest. 


7. How much 3} per cent. stock of 1091 must a person sell in order 
that by investing the proceeds іп 3 per cent. stock at 1031 һе may derive 
from the investment an annual income of R6825. 8a., after paying income- 
tax at the rate of 5 pies in the rupee ? 


8. A grocer imports sugar at 15s. 44. per cwt., the cost of which he 
remits when exchange is at the rate of 1х. 234, per rupee. Freight and 
landing charges amount to R38. ба. per ton, and import duty at the rate 
of тоа. 69. per cwt. has also to be paid. At what rate per таппа of 25 Ib. 
must the grocer sell the sugar so as to gain I2 per cent. on his total outlay ? 


9. Inacertain year the total value of the exports from the Presidency 
of Madras showed an increase of 12°5 per cent. as compared with the total 
value of the exports for the previous year. Of the various items of export, 
coffee which in the first of these two years represented 13°59 per cent. of 
the total value of the export, showed an increase of 7'5 per cent. What 
percentage did coffee represent of the total value ofthe exports in the 
second of the two years ? 

10. In a certain year the quantity of wheat raised in a country was 
54,000,000 bushels. Of this one-third was available for export at R2. 4. 
per bushel. In the following year the acreage under wheat showed an 
Increase of 20 per cent., but the yield per acre was only three-fourths of 
what it was in the previous year, and of the total quantity of wheat raised 
only one-fourth was available for export. Ifthe value of the wheat ex- 
ported in this year was 101} lakhs of rupees less than in the previous уеаг,. 
what was the export price of wheat per bushel ? 


11, Estract the square root of 4985°067295890281 to 6 places of: 
decimals. 


1897. 


не 0821-9083) , 41-3) 
2 Simplify 80128 of 18-19 41:47 
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3. Find the value of "875 of R4. ба. 4%. + '859375 of Ві. 5a. 47. — 
95740 of R3. 1a. 65. 

4. Find by any method the value of 21 tons. 17 cwt. 2 qr. 23 lb. of 
coffee at R1547. да, 82. per ton. 

5. When the price of grain із ІІ measures per rupee, the cost of grain 
for 24 ponies for 31 days is R182. 2a. Assuming that 5 horses require as 
much as 8 ponies, find the cost of grain for 25 horses for 6 weeks when 
the price is 103 measures per rupee. 

6. The interest on a certain sum of money for 3 months at 5 per cent. 
per annum exceeds the true discount on the same sum due 3 months hence 
at the same rate of interest by 11a. 32. Find the sum. 

A person holding sixty 8500 shares in a concern which'paid 
dividend at the rate of 5 per cent. per annum, sold out when the shares were 
at R625 and invested half the proceeds in 33 per cent. Government paper 
at 105 With the other half he bought a house, for which he received an 
annual rental of В1920, subject to a deduction of да. 32. per rupee for 
repairs and taxes. Find the alteration in his annual income. 

3. So men, 100 women and 150 children, working for a certain time on 
a tankebund earn together R1181. да. If the wages of a man, a woman 
and a child be 4a., 2а. 6). and та. 62. per day respectively, find how 
much is earned on the whole by each man, woman and child. 

9. A merchant buys a quantity of tea at an average rate of 12а. 62. per 
lb. He assorts the tea into three kinds, which he sells at RI. 2а., 144. 
and да. рег 1Ь. respectively. If in the process of assortment 2$ per cent. 
of the tea is lost, and if of what remains 36 per cent. is of the dearest kind 
and 24 pet cent. of the cheapest, find the merchant's gain per cent. on the 
transaction. 

Io. A merchant in Madras owes 12,270 marks to a merchant in 
Hamburg. líexchapge on Hamburg is at the rate of 1:32 marks per rupee, 
while exchange on London is at the rate of Is. 344. per rupee, and the 
exchange between London and Hamburg is 20'45 marks per pound sterling, 
find, to the nearest pie, how much the merchant will gain by remitting, 
through London instead of direct. 


11. The length of a field containing 21 ac. 3 to. 25 sq. po. 35 sq. yds. 
is twice its breadth. Find the length of the field. * 


1898. 


88-78-6:-51 1-2 
(4$+38)+(354+23) #х{ 
. Find the value of 711481 of Во. 13a. б), and express the difference 
between 15 of R37. 13a. 42. and 92 of R37. 20. as the decimal of В 50. 
4. Find the cost of paving a rectangular area 35 feet 9 inches long ава. 
23 feet 6 inches broad af the rate of R5. 13a. бр. per square yard. 
5. Two watches, one of which dep at the rate of т minute 449 
seconds and the other lost at the rate of 1 minute 55'8 seconds daily, were 





2. Simplify 


402 . ARITHMETIC 


set correctly at noon on the Ist of January, 1896. When did the watches 
next indicate the same time and' what time did each indicate ? 


6. Find what sum will amount to 87364. 104. 92. in two years at 38 
per cent. per annum compound interest. 


7. A person invested R16,500 in 34 per cent. Government paper at 
96%, and an equal sum in bank shares of the nominal value of R500 each. 
If, when the bank is paying dividend at the rate of R50 per share, his 
annual income from the bank shares exceeds his annual income from the 
d E paper by R87. 3a., find what he paid for each of his bank 
shares. 


8. A merchant at Madras imports боо tons of English coal, the price 
of which at the pit mouth in 125. 64. per (оп. The cost price Of carriage 
and freight to Madras amounts to 165. 64a per ton and the landing 
charges amount to R3. 5a. 42. per ton. If the merchant remits the price 
of the coal and the cost of carriage and freight to Madras when the ex- 
change is at the rate of 15. 3144. per rupee, at what price per таипа of 
82? lb. avoirdupois must he sell the coal іп Madras in order that he may 
gain R3255 on the transaction ? 


9. In 1896 the working expenses of a certain railway amounted to 
§0°8 per cent. ofthe gross earnings and the net earnings to 4°41 per cent. 
of the total capital expenditure. Inthe same year the working expenses 
of another railway amounted to 54'9 per cent. of the gross earnings and 
the net earnings to 5:25 per cent. of the total capital expenditure. И 
the total capital expenditure on the former railway was 1222°5 lakhs of 
rupees, and if the gross earnings of the latter were four-fifths of the gross 
earnings of the former, what was the total capital expenditure on the 
latter ? 


10, Inacertain year 275 per cent. of the articles given out for delivery 
from post offices in the Presidency of Madras were returned undelivered. 
Next year there was an increase of 7°5 in the number of articles given out 
for delivery and an increase of 1075 per cent. in the number of articles 
returned undelivered. If in this year the number of such articles was 
1957176, find how many articles were given out for delivery in each year. 


11. Extract the cube root of 1754'099916 to two places of decimals. 


1899. 


(1--12:)-18-15) 574787 

3. Divide ‘0003922130575 by ‘047729 ; and find the value of 202376 
of R7. 142. 32. 

4. Find by any method the value of 19 cds. 17 mds. 5 v. 25 pals. of 
sugar at R68. са. 42. per candy. 
‚ § Find to the nearest pie the amount of R1750 for 3 years, reckon- 
ng compound interest at 34 per cent. per annum. 


6. A person invested a sum of money in 3 per cent. Government 
paper at 914, and when the price rose to 943 he sold out and invested the 
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amount realised in the 4 рег cents. at 1013. If from this investment Бе 
derives an annual income of R2727. 1а. 4f. after paying income-tax ot 
the rate of 5 pies in the rupee, find what sum he invested in the 3 per 
cents. 


7. A person A sets out from a place P to walk to a place Q. A 
quarter of an hour later a second person B sets out from P to walk to Q, 
but after walking half a mile returns to P, where he is detained Io minutes. 
Again setting out from P he reaches Q 5 minutes after А. If A walks 
throughout at the rate of 3 miles an hour and B at the rate of 4 miles an 
bour, find the distance between P and Q. 


8. In a certain year the total number of passengers carried on a 
railway was 12976200 and the receipts from the passenger traffic amount- 
ed to 45 lakhs of rupees. Of this sum 1°6 per cent. was contributed by 
first class passengers, 4 per cent. by second, and the remainder by third. 
ЇГ the fares for first, second and third class ‘passengers were 12 pies, 4 
pies and 1% pies per mile respectively, while the average distance travelled 
by each first class passenger was 60 miles, and the average distance 
travelled by each second class passenger was 40 miles, find what was the 
average distance travelled by each third class passenger. 


9. A coffee merchant in India buys coffee for shipment to England, 
for which he pays on the average RII. 15а. 32. per maund of 25 Ib. 
The process of curing reduces the weight of the coffee Io per cent. and 
for carriage, curing and freight the merchant has to pay at the rate ої 
R60 per ton of cured coffee. If the coffee is sold in England at the 
rate of 925. ба. per cwt. and if the amount realised from the sale of it 1s 
remitted when exchange is Is. 44. per rupee, find the merchant's gain 
per cent. on his outlay. 


IO. In a certain country the number of males who can read and write 
exceeds the number of females who can do so by 2450600. If the total 
female population is to the total male population as 1025 to 1000, and if 
I5 out of every 100 males and І out of every 100 females сап read and 
write, find the total population of the country. 


11. Find the edge of а cubical cistern having the same capacity as а 
rectangular cistern 14 feet 7 inches long, 12 feet 3 inches broad and 3 
feet 9 inches deep. 


1800. 


Боту ,9b- ph 
2. Express 163 1110: +14 of 15 х 1$ +24 





as a simple fraction in its 


towest terms. 

3. Find the value of ‘094921875 of R13. $a. 49., and express Ват. 
134. 92. as the decimal of а lakh of rupees. 

4. Find the cost of repairing a road 27 miles 6 furlongs 196 yards long 
at R1786. 5а. 82. per mile. 

5. When the price of grain was 10} measures per rupee the cost of 
grain for 6 horses and 12 ponies for 6 weeks was R282. 104. Assuming 
that the daily allowance for a pony was two-thirds of the daily allowance 
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for а horse, find what will be the cost of grain for 12 horses and 6 ponies 
for the months of April, May and June 1f the price during that period is 
9) measures per rupee and the daily allowances for a horse and a pony are 
the same as before. 


6. Find the present worth of R545. 112. 82. due 2 years hence at 
4 per cent. per annum compound interest. 


7. Asum of money is made up of rupees, half rupees, quarter rupees 
and two-anna pieces. The number of rupees із ten times the number of 
half rupees, six times the number of quarter rupees and eight times the 
number of two-anna pieces, and the value of the rupees exceeds the value 
of all the other coins by R428. 8a. What is the sum ? 


8. A merchant imports sugar at 175. 114. per cwt., the cost of which 
he remits when exchange is at the rate of Is. 444, per rupee. Freight 
and landing charges amount to R37. 84. per ton and import duty at the 
rate of За. 8). per cwt. has also to be paid. Ifthe merchant sells the 
sugar at the rate of R3. 14а. бр. рег maund of 25 lb., find how much he 
gains per cent. on his total outlay. 


9. The capital of a spinning company amounts to I5 lakhs of rupees 
in shares of R50 each, fully paid up. The gross value ofthe goods 
manufactured in a certain year was 31'25 lakhs of rupees and the net profits 
amounted to 4 рег cent. of this. If at the end of the year the sum of half 
а lakh of rupees was placed in the reserve fund and the remainder of the 
profits was distributed among the shareholders, find what rate of interest 
was received by a shareholder who at the beginning of the year bought 
shares at R62. 8a. each. 


IO. In two successive years the working expenses of a certain railway 
amounted to 48°25 per cent. and 4771 per cent. of the gross receipts for 
these years respectively. If the net receipts for the second of the two 
years showed an increase of 3°5 per cent. on the net receipts for the first, 
hind what was the rate of increase per cent. in the gross receipts. 


II. Arectangular cistern has a capacity of one million gallons. The 
length of the cistern is twice its breadth and its depth is 7 feet 6 inches. 
Taking a gallon to be 277:274 cubic inches, find to the nearest inch the 
length of the cistern. 


1901. 


I. Тһе gross earnings of a certain railway company during the first six 
months of the year 1899 were as follows [аш 21134267. 134. бр. ; 
February, №1098763. 10а. 117. ; March, R1109835. ба. 9%. ; April, 
R1148239. 2a. 6p. ; Мау, R1132470. 15а. 89. ; June, R1087493. 12a. 78. 
Find (1) the gross earnings for these six months, (2) the average daily 
earnings. 


2. Reduce toits simplest form the expression 
btysx($-9) ,444-4 
Pofib-Ttofi$ 13-3 
2. Find the value of "018094375 of R66. 100, 82. and multiply ‘о 
by "934, expressing the result аз а decimal. і “м 
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44 Find by any method the value of 179 cds. 13 mds. 7 ч. 33 pals. of 
salt at R23. ба, 4f. per candy. 

5. During а certain period the yield of a tea estate containing 187 ас. 
I ro. 28 po. was at the rate of 375 1b. per acre per annum, and the average 
price realised for the tea produced was 744. per lb. During the same 
period the yield of another estate containing 257 ac. I ro. 660 sq. yds. was 
at the rate of 300 lb. per acre per annum, and the average price realised 
was 810. per №. If the value ofthe tea produced on the former estate 
during the period in question was R29,452. 8a., and if the average rate 
of exchange was the same in both cases, what was the value of the tea 
produced on the latter estate ? 

6. If the interest on R1368. 12a. for 45 days is R5. 14a. 65., what is 
the rate per cent. per annum (365 days) ? 

7. A person owned house property yielding a rental of R1750 per 
mensem, of which he had to spend 374 per cent. on repairs, management, 
taxes, etc. Не sold the property, realising R365,750 which he invested 
in 33 per cent. Government paper at 96}. If he has to pay income-tax at 
the rate of 5 pies in the rupee on the interest derived from the investment, 
find the alteration in his clear annual income. 


8. A merchant wishing to clear out his old stock sold one lot of goods 
at a reduction of 124 per cent., another at a reduction of 26 per cent. and 
a third at a reduction of 50 per cent. on the usual prices. He realised 
R682. 8a., Вто!2. 8а. and R450 for these lots respectively, and found 
that on the whole he had a loss of 2} per cent. on the price paid by him 
ior the goods. What would he have lost or gained per cent. if he had sold 
all the goods at a reduction of 20 per cent. on the usual prices ? 


9. In acertain year three-eighths of the quantity of wheat raised in a 
country was exported at R2. 6a. per bushel. In the following year the 
acreage under wheat showed an increase of 123 per cent., but the yield per 
acre was only five-sixths of what it was in the former year, and of the total 
amount of wheat raised only one-third was exported. If the value of this 
at R2. 8a. per bushel was 375 lakhs of rupees, find the value of the wheat 
exported in the first of the two years. 


IO. A merchant in Madras owing £398. 5s. 94. to a merchant in 
London, finds that by remitting through Paris, instead of direct, he can 
save В58. 8a. If exchange between Madras and Paris is at the rate of 
1771 francs per rupee and exchange between Paris and London at the rate of 
25:2 francs per Дт, find the rate of exchange between London and Madras. 


11. Extract the square root of 822655°9194245§41 to five places of 
decimals. [The remainder must be written down.] 


ПІ. UNIVERSITY OF BOMBAY. ENTRANCE PAPERS. 
1805. 


I. Point and write in words, both according to the English and Indian 
numerations, the two numbers ;— 


1234567654321. 
5020040003060. 
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2. Subtract R4$867. 12a. 6). from R86325. 8a. 32. How are the 
numbers placed in subtraction ? 

If а room is 28 feet long, 20 feet wide, 13 feet high, and the 
windows and doors take up half the walls, find the cost of papering at 
124. а square yard. 

4. How many square feet are there in 578 pieces of Grey Domestics 
39 inches wide and 72 yards long ? and what is the price at R20. 144. 
per piece ? 

5. Multiply 3-314341 by 11x 1$ x 1 x iix rj. 

6. Reduce уу, зу, зы to decimals. 

7. If I sell R500, 4 per cents. at 93, and buy 54 per cents. at 109, 
what is the change in my income ? 

8. Divide a lakh of rupees between А, Z and C, in the proportion 
of 2, 3, 4, and the same amount between D, Z and F in the proportion 
of 3, $ and 1. 

9. If I sell 40 shares of R250 each in the Oriental Bank at 121 per 
cent. premium, how many shares of R1,000 each in the Madras Bank at 
72 per cent. premium can I buy ? and how much will be left ? 

IO. А person travelled 120 miles by railway at I5 miles an hour, 120 
by road at 8 miles an hour and бо by bullock-cart at 2 miles an hour : how 
long did he take ? 

31. Find the square root of 173388°96 and the cube root of 1860:867. 


1866. 


1. Represent in figures :— 

Ninety-nine millions, ninety-nine thousand and ninety-nine. And by 
the old English method of numeration, eight billions, two hundred and 
seven thousand and five. 

Point and write in words 319680209078 and 20090060002, the first 
according to the Indian method and the second according to the Englislt 
method of numeration. 

2. Add together 2 of $ and $433 - 38, and explain why fractions 
must be reduced to a common denominator for the purpose of Addition 
and Subtraction. 


(a) What fraction must be divided by $ to give a quotient 44 ? 


8. А person who has $ of a mine sells $ of his share for R1,500 ; what 
is the value of his share and of the whole mine ? 

4. Explain why in reducing a fraction to a terminating decimal, the 
number of decimal places depends on the form of the denominator of the 
fraction and not on that of the numerator: 


5. Reduce 1 cwt. 3 qr. 5 Ib. to the decimal of $ of a ton. 
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6. Perform the operations indicated below :— 

(i) 4770372876843. (ii) 5:776 х 27003. 
(iii) 62:54 1257125. (iv) 6:254 "000125. 
(v) A(2119:6816). 

7. Define the terms :—Stocks, shares, consols. State some of the 
circumstances which affect their value in the market. 

Нож much stock can be purchased by the transfer of R2000000 from 
the 4 per cents. at 90, to the 53 per cents. at I10 ; and what change would 
be effected 1n the income derived from the two investments ? 

8. Find, by Practice, the price of 549 yards at 185. 944. a yd. 


9. I bought cloth at 15a. a yard and lost 5 per cent. in selling ; what 
was it sold for ? 


10. Ifa person owe Ёоо payable in 2 months, and R750 payable іп 
7 months, what is the just time for the payment of the two debts ? 


1867. 


I. Give a demonstrative example, illustrative of the following axiom :— 


If the divisor be increased a certain number of times, the quotient is 
diminished ір the same degree; but if the divisor be diminished the 
quotient is increased. 


2. Define prime and composite numbers. Resolve $4180 into prime 
factors. 
267 - 144 
84-34 

4. Reduce $ to a circulating decimal ; and find the fraction equivalent 
to 177016, 

$. Find the product by contracted multiplication of 72°49 and 10°87632 
to three places of decimals. 


6. If $ of a maund of sugar cost Вто, what will 2 of a seer cost at the 
same rate ? Give answer in annas as well as in rupees. 


7. Explain direct and inverse proportions. 


8. 250 men are ee to work on a Railway embankment, a mile 
and a half long, which they are expected to finish in four weeks. But at 
the end of one week it is found that they have only finished 520 yards. 
How many more men must be engaged to finish it in the required time ? 


9. What time must elapse between the time of placing R250 in the 
Government Savings’ Bank and taking out the amount just as it goes over 
R300, supposing interest at 5 per cent. per annum, compound interest 2 


Іо. Ina school of 250 children, 44 per cent. are learning Geography, 
36 per cent. are learning Grammar, 12 per cent. cannot read, and 4 per 
cent have advanced аз {ат as Algebra. What are the actual numbers 
of each ? 


4. Reduce to its simplest form, 
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II. Extract the square root of 6085, "00025 and тэ: 


I2. What is the cost of a marble slab, 6 ft. 3 in. long, 2 ft. 8 in. broad, 
and 4 in. thick at R7. 8a. per cubic foot ? 


What is the weight of the slab, one cubic foot weighing 170 Ib. ? 


1888. 


I. How many yards of matting 2 feet 3 inches wide will be required 
for a square room whose side is 18 feet 9 inches ? 

2. What wil be the cost of a Bill of Exchange on London for 
£1364. 145. 64. at їз. 1014, per rupee ? 


1 
3. Reducc mI X (& x 1) to its simplest form. 


4. What is the difference between 707 and (07 ? 
5. If an ounce of gold be worth 44718053, what is the value of 
“23753 lb. ? 


6. If A owns '24 of а ship, and В the rest, and the difference in the 
value of their shares is £28°76, what is the value of the whole ship ? 


7. What sum must be invested їп 53 per cent. Promissory Notes ta 
produce a monthly income of R350 ? 
8. At what rate per cent. would R17,200 amount to R18,650 in 
years ? 


о. There are two schools, one containing 650 boys and the otber 
340 boys ; 5 per cent. of the former are generally absent and 7*5 of the 
latter ; what is the average attendance in each ? 


то If 8 percent. be gained by selling 218 yards of cloth for £92. 133., 
at what price per yard must it be sold so as to gain 17 per cent. ? 


11. If 400 men could do a piece of work in 3:4 days, how many men 
would do $ of the same work in 15 days ? 

12. What is the value of a beam of timber whose length is 30 feet, 
breadth 33 feet, and thicknegs 2} feet, at 3s. 94. per cubic foot ?, 


13. Find the cube root of ‘4. 


(1869. 


1. Find the С. С. M. of 2231 and 4656; and the І. С. M. of 
4, 9, 16, 28, 42. 
2. Add together $, үү, Ж, 33, тїз. 
3. Find the value of :— 
4 
1 28 38,7, 
3 9 2 47 
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4. Convert into vulgar fractions the decimals "015625 and 01190476 
and reduce the results to their lowest terms. 

5. Reduce R6. 78а. to the decimal of Вто. 

6. Divide the sum of R3281. 123a. among 4 persons in the proportion 
of 3 5, 8, 9. 

7. If £442 amount to £530. 85. in 5 years, what is the rate per cent. 
of simple interest ? 

8. Find the amount of £1,000 in 6 years, at $ per cent. compound 
.Dnterest. 

9. If27 men take 15 days to mow 225 acres of grass, how long will 
33 men take to mow 165 acres ? 

IO. А person has Втоо,ооо stock іп Government 4 per cent. 3 he 
sells out all his stock at 024, he then re-invests the purchase money in 
Bank of Bombay Shares of R500 each, at R625, which pay 6 per cent. 
дег annum ; find the alteration in his inzome. 


II. Find the square roots of 3129361 and 434'027. 
I2. Show that the cube root of “037 is 33. 


1870. 


1. Write down in figures the following :— 

Six hundred and fifty-four thousand three hundred and twenty-three 
billions, four thousand and twenty.one millions, fifty thousand three 
hundred and one. 

Express in words the number 1327875430029 according to the English 
and Hindu systems of numeration. 

2. Find the value of 3¢+44+ 114 +3% both by vulgar fractions and 
decimals, and show that the two results coincide. 

Divide the difference of 74 and 9$ by their sum, multiply the 
quotient by § of 7}. 

4. Шап ounce of gold be worth (40020 ; what is the value of a bar 
ofgold weighing 1:683 15, ? 

5. Ifa family of 9 persons spend R4,800 in 8 months, how much will 
serve a family (living upon the same scale) of 24 persons for 16 months ? 

6. "Three equal glasses are filled up with mixtures of spirit and water ; 
the proportion of spirit to water in each glass is as follows: in the first 
glass as 2 : 3, in the second glass as 3 : 4, and in the third as4: 5. The 
contents of the three glasses are emptied into a single vessel ; what is the 
proportion of spirit and water in it ? 

7, What are the weights of a sovereign and a shilling, the pound Troy 
of standard gold being coined into £46. 145. 6d., and the pound of silver 
into 66 shillings ? 

8. Find the interest on £215. 125. for 3 years 8 months and 10 days at 
41 per cent. per annum. | 
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9. A ship worth R9,000 being entirely lost, of which one-fourth 
belonged to 4, one-sixth to В, and the remainder to С; what loss will each 
sustain, supposing 5,400 of the ship were insured ? 


IO. Extract the square roots to six places of decimals of "000 and 
of 3 3. 
II. How much stock in the 3 per cents. must I sell to pay off а debt 


of £550, the price of the stock being 943, and commission of $ on £100 
of stock being also taken into consideration ? 


1871. 


г. The distance of the sun from the earth is ninety-one millions 
seven hundred and seventy-six thousand miles, and light travels from the 
former to the latter in seven minutes and fifty-eight seconds; find the 
velocity of light per second. 


2. Find the G. C. M. of 441441 and 844272 and the L. C. M. of 
7, 11, 21, 63, 91, 90, 117, 143. . 
3. Define а fraction, and prove that the value of a fraction is not 


altered if we multiply both its numerator and denominator by the same 
whole number. 


: 51-40124 Б 28 1 } i 
Bring (( Е. Ын - 2125 х 3g% [ cwt. to the fraction of 





44 tons. 


4. State and prove the rules for reducing terminating and circulating 
decimals into their equivalent vulgar fractions. 


Ех. 703125 and 7720. i 
Find the value of ‘03125 of R2 +°729 of Візу, + 720 of R45. 


If то horses and 98 sheep can be kept 9 days for £37. 175. ба. 3. 
what sum will keep 45 horses and 216 sheep for 40 days supposing 5 horses 
to eat as much as 76 sheep ? 


6. Ifthe рат of exchange be two English shillings for the Indian rupee, 
but if an Indian bill of exchange for R540. 124. be negotiated in London 
for £, S1. Ios. ; how much per cent. below par is the rate of exchange ? 


7. Distinguish between interest and discount. The interest on a 
certain sum of money for three yearsis R825, and the discount for the 
same time is R645, simple interest being reckoned in both cases. Find 
the rate per cent. per annum and the sum. 


8. А person desires to paper his room with postage stamps ; the room 
is 14 feet 9 inches long, 9 feet 3 inches broad and 10 feet 6 inches high ; 
it contains two windows, each 54 feet by 4 feet and 3 doors each 6 feet by 
3 feet ; a postage stamp 1544 inch long and $ inch broad. Find the 
number of postage stamps required to cover the room. 


9. А person invests 1,250 gold mohurs in the Government five per 
cent. rupee stock at 105. The stock is converted subsequently to 4} per 
cents. at 95. Find the difference in his income, each gold mohur being 
considered equivalent to R17. 
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10. А certain number of persons agree to subscribe as many pies each 
as there are subscribers ; the whole subscription being R5,797. оа. If, 
How many subscribers were there ? 


1873. 


81 1 
i» 28501155 mestas Ises 
pity ІЗ туз Хэт асах 
2. Find the value of :375 of a guinea + *£4 of 8s. 34. + *027 of £2. 155 
and reduce the result to the fraction of a guinea and a half. 


3. А man owns yy of a ship and sells "3 871428 of his share ; what 
fraction of the ship does he still own ? 


4. If the income-tax be 6 pies in the rupee for the first half of the 
year and 3 per cent. in the second, what is the gross income of a gentleman 
whose net annual receipts amount to R1,454. та. ? 

5. Five men do ‘6006 of a piece of work in 2'72 hours ; how long wil! 
6 boys take to finish it, it being known that 3 men and 7 boys have done 
the whole piece of work in 3 hours ? 


6. Ifthe difference between the simple and compound interest of a. 
sum of money for 2 years at 5 per cent. be Z5. 185. 0%4., find the sum. 


7. When the three per cents. were at 9o, I found that by selling out 
and investing in the 4 per cents. at 95 I could improve my income by R243. 
What was the amount of my stock in the three per cent. ? 


8. A gardener plants an orchard with 5776 trees and arranges them 
so that the number of rows of trees equals the number of trees in each row. 
How many rows were there? 


9. How many seconds will a train 184 feet in length, travelling at the 
rate of 21 miles an hour, take in passing another train 223 feet long 
proceeding in the same direction at the rate of 16 miles an hour ? 


IO. Find the cube root of 1879080904. 


1874. 


1. Simplify the fraction :— 
ttrt- Of үү of ат 
1-3 of Y - yx of - 4 ої У 
2. Divide 8:064 Бу (:846 +22 of 2916}. 
3. А man owns т; of a house, and sells ‘135i of his share ; what 
fraction of the house does he still own ? 


4. Ina subscription list one-half of the subscriptions are a guinea each, 
one-third а half-guinea each, and the 5 shilling subscriptions which. 
complete the list amount to 412 ; find the whole amount subscribed. 


5. Ifthe work done by a man, a woman, and a child be in the ratio 
of 3, 2, I, and there be in a factory 24 men, 20 women and 16 children, 
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whose weekly wages amount to R204 ; what will be the yearly wages of 
27 men, 40 women and 15 children ? 


6. The debts of a bankrupt amount to £2134. Ios. 64., and his assets 
consist of property worth £916. 155. 44., and an undiscounted bill of 4513 
due 4 months hence, simple interest being reckoned at 4 percent. How 
much in the pound can he pay his creditors ? 


7. Amerchant buys 4,000 maunds of rice, one-fifth of which he sells 
at a gain of five per cent., one-fourth at a gain of ten рег cent., one-half 
at a gain of twelve per cent., and the remainder at a gain of sixteen per 
cent. Ifhe had sold the whole at a gain of eleven per cent., he would 
bave made R728 more. What was the cost of the rice per maund ? 


8. Тһе sharesin a banking concern аге Ётооо each, R426. года. 
are only paid up, and the shares are quoted in the market at R460. The 
dividend is R74 per share quarterly. A gentleman holds roo original 
shares. Find what interest he makes per cent. ; and what he would make 
and how much per cent., if he sold out and invested in 4 per cent. Govern- 
ment stock at par. 


9. Мапа Вахе the termini of a Railway 144 miles long. А fast 
train starts from B at 9 h. o m. ; another fast train, travelling at the same 
rate, starts from 4 at Io h. o m. A slow train starts from B at 108. 20 m. 3 
the fast train from 4 meets the other fast train at 118. 30 m., and the 
slow train at 12h. 32 m. ; find the rates at which the trains travelled. 


IO. Arrange in order of magnitude :— 


^/ (50), (344), 5/(2402). 


1875. 
I. Write out in words the following expressions :— 
(a) 8271096. (2) 9032804. 
(с) 319080259417. (d) 8004640. 


2. Whatisthe rule for the addition of concrete numbers? Add to- 
„gether 17 miles, 3 furlongs, 19 poles, 28 yards, 2 feet, то inches ; 4 miles, 
3 furlongs, 8 poles, 7 yards, 2 feet and 9 inches. 


3. Explain what is meant by the following words and give examples :— 
Measure, Multiple, Greatest Common Measure, and Least Common Multiple. 


4. How many acresare contained in three countries, of which the 
first comprises 723100 square miles, the second 12342, and the third 
89704 square miles ? 

5. Divide j of 3 of $ of 42 by the sum of 23 and 4$. 

6. What are continued fractions, and when do you make use of them ? 

Find three fractions approximating to 455. 

у. Find the product of 17:302 and "579 to three places of decimals, by 
the rule of contracted Multiplication. 

8. What sum will discharge a debt of R7,200 due a year and a half 
bence at 4 per cent. per annum ? 
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9. Find the square root of 745:29 and the cube root of 32768. 


10. Divide a guinea between 4, В, C, D, so that 578 share із { more 
than 45, C's $ more than 2° and Z's } more than C's. 


II. How much stock сап be purchased by the transfer of R20000 
stock from the 3 per cents. at go to 34 per cents. at 96 ; and what change 
will be effected in income by it ? 


I2. Required the number of square feet there are in a piece of slate 
21 feet $ in. in length, and 13 feet j in. in width. 


1877. 


I. Define the arithmetical terms :—wo/ation, numeration, unit, integer, 
fraction, abstract, concrete. Can you (1) multiply concrete numbers to- 
gether? (2) divide a concrete number by a concrete number? Give 
examples to illustrate the nature of such operations. 


2. Two men 4 and ВБ start together, and when 4 has gone a mile 








uode T ML 
В has gone афу of 13 of — of ,- 1 of 717 of 3 of a mile : 
53 4-1 Е { 1 il 
7 1-2 5) 


which is іп advance of the other ? 


3. Express the difference between 578 01 135. 1014. апа 438 of 16s. 
64. as a fraction of 


aat of 33 of 3147544 
426 of 08 of зві of “Үүл of £1. 175. ба, 

4. А Ib. of tea and 3 lb. of sugar cost R3, but if sugar rose 50 per 
cent. and tea Іо per cent., they would cost R3. 84. ; find the prices per Ib. 
of tea and sugar. 


5. The circumferences of the wheels of a carriage аге бух feet and 
52, feet ; what is the /eas¢ distance in which both wheels will simultane- 
ously complete an integral number of revolutions? How often will the 
lowest points of the two wheels at starting touch the ground together in 
10 miles ? 


6. A, Band Crenta field for R2,878. Я puts in 12 horses for 5 
months and 45 sheep for 3 months ; В putsin 15 oxen for 6 months and 
54 sheep for two months ; C puts in 6 horses and 48 oxen Юг 3 months. 
Now, 4 horses and 3 sheep together eat as much as 5 oxen and т horse, 
and 2 oxen eat as much as 7 sheep ; how much of the rent should 4, 8, C, 
pay respectively ? 


7. What sum of money will amount to 6997. 135. 2:44. in 2 years 
reckoning compound interest for the first year at 4 per cent. and for the 
second 34 per cent. per annum ? 


8. A person finds that if he invest а certain sum in railway shares 
paying £6 per share when the £100 share is at £132, he will obtain £10. 
16s. a year more for his money than if he invest in 3 per cent. consols at 
93. What sum has he to invest ? 
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9. Find the value of 4/(*00139876) - 3/(*000030664297). 

то. А man near the sea-shore sees the flash of a gun fired from a 
vessel steaming directly towards him, and bears the report in 15". He 
then walks towards the ship at the rate of 3 miles an hour, and seesa 
cecond flash 5 minutes after the first, and immediately stops ; the report 
follows in 107%. Find the rate of the ship, the velocity of the sound being 
1,200 feet per second. 


1878. 


I. Seven men find a lump of gold weighing 131b. 74 oz. Troy. 
What will be each man’s share, supposing gold to be worth Z3. 175. 1014. 
per ounce ? 

2. Simplify :— 

тт 158 үр hi- A5 ‚ 
Г2-4 3} 6 41-38 

3. Find the value of :— 

“387 of £8. 16s. 3d. +6} of 12 of 75. 81d. + ту of 1a. 

4. What is the length of the edge of a cubical cistern which contains 
as much asa rectangular one whose edges axe 154 ft. ІІ in., 70 ft. 7 in. 
and 53 ft. rin. Р 

б. In 1861 three towns had populations of 17650, 19600, 18760, 
respectively. In 1871 the population of the first had decreased 18 per 
cent., that of the second had increased 21 per cent., while the population 
ofthe third had increased Бу 4690 ; find the change percent. in the 
population of the third town. 

6. A bankrupt has goods worth R9750 ; and had they realised their 
full value, his creditors would have received 13a. in the rupee ; but $ths 
were sold at 1775 per cent., and the remainder at 23775 per cent., below 
their value. What sum did the goods fetch, and what dividend was paid ? 

7. What sum will amount to 21,501. 135. 2'1647. in 3 years at com- 
pound interest ; the interest for the first, second and third years being 3, 
2 and I per cent. respectively ? 

8. Find the true discount on £2,750 due two years hence at 42 per 
cent. 

9. If4 men earn as much ina day as 7 women, and one woman as 
much as 2 boys, and if 6 men, IO women and 14 e working together 
for 8 days earn Z22, what will be the earnings of $ men and 6 women 
working together for 10 days ? 

Io, A person having a certain sum of money to invest, finds that 
ап investment in a railway stock bearing 5 per cent. interest at 1174 
will yield him £29 more annually than an investment in the 3 per cents. 
at 022. How much money has he to invest ? 


1879-80. 


I. Add the following numbers :—Eighty-four thousand three-hundred 
end one ; nine hundred and thirty-three thousand ; forty-seven millions 
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tix thousand three hundred ; and subtract from the result two millions 
eighty-one thousand and eighty. 

2. Explain the terms measure, common measure and greatest common 
‘measure, and prove that every common measure of dividend and divisor 
{в а measure of the remainder. 


3. Find the value of "45 of ZI. 35. 9d. + 257 of ЖІП. 55. ба. + 3128 





of £5. 
. 1 .-3,3 
4. Find the value of +i + oi and also of 3+? — 45; +45. 
т 1 


5. If by selling wine at R6 per gallon I lose 25 per cent., at what 
ptice must I sell it to gain 25 per cent. ? 


6. А person borrows £130 оп the §th of March, and pays back £132. 
tos. 64. оп the 18th October ; find the rate of interest charged. 


1880-81. 

Л. Simplify the following expressions :— 
2.1 48x23 28 
gr 53413 875 
14 

2. Three boys agree to start together and run, until all come (0- 
gether again, round a circular court I5 yards іп circumference. One runs 
at the rate of six, the second seven, and the third eight, miles an hour. In 
how many seconds will the race end ? 


3. If three soldiers ог 10 coolies can dig 155 cubic feet of earth in 
:5 days, how many coolies must be employed to assist 7 soldiers in remov- 
‘ing боо cubic feet of earth so as to get it done in 4 days ? 


4. In what time will R2,250 amount to R2,565 at 7 per cent. per 
annum ? 


5. А merchant sells a lakh of rupees out of the four per cents. at 16 
discount, and invests the proceeds while exchange is at 25. Id. in the three 
“рег cent. consols at 96. What income does he derive therefrom ? 


1881-82. 


I. Ifthe income-tax be 7d. in the pound in the first half of the year, 
and 344. in the second, what is the net income of a gentleman whose gross 
'annual receipts are £1,542. 107. 6d. ? 


2. A passenger train going 41 miles an hour, and 431 feet long, over- 
tskes a goods train оп а parallel line of rails. The goods train is going 
:28 miles an hour, and 18 713 feet long. How long does the passenger train 
take in passing the other ? 


3. Find the cost of painting the outside of a cubical box whose edge 
48 3*5 feet, at 173 shillings per square yard. 


4. А person invests R48,000 in the 4 per cents. at 80, and at the end 
ОЇ each year invests the dividend, which becomes due, in the same stock ; 


24- ; and add together the results. 
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supposing the funds to remain at 80 for 3 years, find his dividend at the 
end of the third year. 

5. Define discount. Ifthe discount on R2,261. 5. 4 due at the enc 
of a year and a half be R128, what is the rate of interest ? 


6. Find the square root of 59115 and the cubic root of 423564 *7 51, 


1882-83. 


I. Find the value of 47596876, and reduce ІІ poles 4 yards 44 inches- 
to the decimal of one mile. 

2. А railway passenger counts the telegraph posts on the line as he 
passes them. If they are 58 yards apart and the train is going 48 miles 
per hour, how many will he pass per minute ? 

3. Three men can do as much work as five boys ; the wages of three 
boys are equal to those of two men. А work on which 40 boys and 15 
men are employed takes 8 weeks and costs £350 ; how long would it take 
if 20 boys 20 men were employed, and how muoh would it cost ? 

4. What sum will amount to £5431. 155. 1149. in б years at 4i ре: 
cent. simple interest ? з 

g. The sides of two squares contain 77 yards 1 foot 9 inches and 7 
yards 2 feet 4 inches respectively ; find the side of a square whose area 13 
equal to the sum of the areas of the two squares. 


1883-84. 


I. (а) Express in figures :—Sixteen billion, seventy-five million, 
forty thousand and two. 
(2) Simplify the expression— 


(15 )+ (29) 
Іф Md t dA. 
(c) Find the value of 3°75 of 5s. 64. + 5*05 ої £3. 15, 84. t 5:07 


of 7s. 6d. 4- 3:135 of £2. 1s. 34. 

2. At the examination of a school ду of the children were presented in 
the 6th standard, 3 in the 5th standard, 4 in the qth, $ in the 3rd, ф in the 
and, and the remainder 107 in the Ist standard ; how many were presented 


altogether, and how many in each of the other standards ? 

3. Ina bicycle race of two miles over a circular course of 1 furlong, 
the winner in his last. round overtook the second at a point in his fifteenth 
round. Their paces were as 159 to 149. At what distance was this point 
from tbe winning post ? 

4. Find the expenses of an excursion, which includes 5782 miles of 
railway at 24. per mile, 517 miles of carriage at 1014. per mile, 57 days 
of hotel keep at 145. 34. per day, allowing 5 guineas for extras. 

5. Divide 1°04 by "000078125 and prove your result by vulgar frac- 
tions Find the square root of 8658:3025 and the cube root of 753:571. 


BOMBAY ENTRANCE PAPERS 417 


1884-85. 


I. Reduce to a vulgar fraction 428571. Divide 3016 by 416. Find 
the value of "475 of £1+ "42 of £2. 175. да. 


2. A merchant buys 1260 maunds of corn, one-fifth of which he sells 
at a gain of 5 per cent., one-third at a gain of 8 per cent., and the remain- 
der at a gain of 12 percent. If he had sold the whole at a gain of 10 per 
cent., he would have obtained 222. 135. more. What was the cost price 
per maund ? 


. A room, IO ft. 6 in. high, 22 ft. long and 14 ft. broad, is painted 
up to one-third of the height and the remaining two-thirds papered. Те 
painting is charged at 734. per square yard, the paper costs 65. 24. per 
squate yard, and the work of papering is charged at 24. per square 
yard. Ном much мій the whole cost amount to ? 


4. А person sells out 73850 four per cent. stock at 104 and invests 
the proceeds in another stock at 143. Ifthe dividend on this be 5} per 
cent., what will be the change in his income ? 


. What must be the rate of interest іп orig that the discount on 
£387. 75. 714. payable at the end of 3 years may be £41. 105. 144. ? 





1885-86. 
21-34 0-1 "83 of 1$ - ) 
І. Reduce abri of 2 guineas + үү of 14 x3 of 4 crowns — F ; TY 
of £t to the decimal of 5 half-guineas, and prove that о is greater 


than үүт and less than $. 


2. А man contracts to perform a piece of work in 30 days and imme: 
diately employs 15 men on it ; at the end of 24 days the work is only half 
done. How many boys should be given to assist them that the contract 
may be fulfilled, each boy working two-fifths as much as each man ? 

3. А person buys 80 tons of coal, and after selling them again at 17. 
ба. per sack finds that he has gained £4; bad he sold them tor Is. 44. 
per sack he would have lost 26. Find the weight of each sack and the 
cost price per ton. 

4. A field of 7 acres is sown with wheat, barley and maize, the areas 
of the crops being respectively as 21:31:44 If the values of an acre 
of each be also respectively in the same ratios, and an acre of wheat be 
worth £7, what is the worth of all the crops in the field ? 

If the three per cents. are at 922 and the four per cents. at 1233, 
in which should one invest ? And how much is one investing when the 
difference in income is a shilling ? 


1886-87. 
1. Explain carefully the meaning of prime number, factor, divisor, 
measures, multiple. 
Resolve 5005 into its prime factors. 
Add together as decimals 8:138, 14°6§651, “20508963. 
С. А. 27 
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2. The circumference of the forewheel of a carriage is 61 feet and that 
of the hindwheel is 128 feet. How many feet must the carriage pass over 
before the wheels shall have made a complete number of revolutions ? 

3. A vesselis filled with a liquid, 3 parts of which are water and 
$ parts syrup. How much of the mixture must be drawn off and replaced 
with water so that the mixture may be half water and half syrup ? 

4. (i) The surface of a cube is 308716 square feet. Find the lengtb 
of its edge. 

(ii) Extract the cube root of 45:698 to four places of decimals. 

$. Ifthe price of gold be £3. 105. 1034. an ounce and a cubic inch of 
gold weigh 10 ounces, what is the price of the gold that would be required 
to gild а dome whose surface is 5000 square feet, the thickness of the gold 
gilding being '0002 of an inch ? 

6. A person invests in 4 per cent. Government paper so as to receive 
4 per cent. clear when the income-tax is 5 pies іп the rupee. What per- 
centage will be received if the tax be increased to 7 pies in the rupee ? 


* 1887-88. 

142855 х "076923 , 2:75 x 11725 
ee 
“010989 6:2 

2. If9 lb. of rice cost as much as 4 lb. of sugar, and 14 Ib. of sugar 
are worth as much as Ij lb. of tea, and 2 Ib. of tea are worth 5 lb. of 
coffee, find the cost of 11 Ib. of coffee if 2} lb. of rice cost 614. 

3. If R165. 144. Ify. be the discount of a debt of R2320, simple 
interest being at the rate of 31 per cent., how many months before due 
was the debt paid ? 

The price of gold is £3. 175. 1024. per oz. ; a composition of gold 
and silver weighing 18 lb. is worth 4637. 75» but if the proportions of 
gold and silver were interchanged, it would be worth only £259. rs. 
Find the proportion of gold and silver in the composition, and the price 
of silver per oz. 

5. By selling 4 dozen mangoes for 13 rupees, it was found that Ва 
of the outlay was gained ; what ought the retail price per mango to have 
been in order to have gained 60 per cent. ? 


1889-90. 


4 e е { . 6 4 сай T r 
т. Simplify $ of '2 of 2 DIL 
І-ої {+ ог, 2223 | 
"142857 of 1.2, 
2. A rectangular cistern, whose length isequal to its breadth, із $ 
feet deep and contains 5 tons of water. Ifa cubic foot of water wei 
1000 ounces, find the dimensions of the cistern. 


3. 4, B and C can walk at the rate of 3, 4, 5 miles an hour; t 
start from Poona at І, 2, 3 o'clock respectively ; when Б catches 4, 
sends him back with a message to C ; when will C get the message ? 


I. Simplify 
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4. If I borrow money at 3 percent. per annum, interest payable 
gearly, and lend it immediately at 5 per cent. per annum, interest payable 
balf-yearly (receiving compound interest for the second half-year), and 
gain thereby at the end of the year R660 ; what was the sum of money 
which I borrowed ? 

$. А person buys tea at 6 annas per seer and also some at 4 annas per 
seer. In what proportions must he mix them so that by selling the mixture 
at 51 annas per seer he may gain 20 per cent. on each seer sold 2 


1891-92. 
I. Simplify :— 
d) оГ А + of H 
57 of 13% - $38 0447 
совет е UNO 1145 
3:6428571 - (:000923 + 'О102 000123). о 5 
^/34'5744 - 1/9663597 
2. Two passengers have together § cwt. of luggage and are charged 
for the excess above the weights allowed 55. 24, and 95. 104. respectively ; 
but if the luggage had all belonged to one of them he would have been 


charged 19s. 24. How much luggage is each passenger allowed to carry 
free of charge, and how much luggage had each passenger ? 


3. Two clocks 4 and В, whose rates are uniform, at noon yesterday 
indicated 11 hrs. 55 min. А. M. and o hr. 2 m. Р. M. respectively. А indi- 
cated the correct time at 9 P. M. yesterday and В at б A. M. this morning. 
When did А and 28 last agree and what time did they then indicate ? 


4. А person borrows two equal sums of money at the same time at 
per cent. and 31 per cent. simple interest respectively, and finds that if 
бе repays the former sum with interest on a certain date a year before the 
latter, he will have to pay in each case the same amount, viz., R736. 
Find the amounts borrowed. 


(ii) 


1892-93. 


I. What decimal of a rupee is "964 pie? Find the value of "97625 
«upee. 

Sim lif O K -$ of Po . of à T£ of 5 

РУ ву» об32- (фо ф-Ю — 9-4 C 

2. How long will two examiners, working 8 hours a day, take to look 
over the answers to this paper, if four examiners, working § hours a day, 
can do it in 8 days ? 

3. Ona river, B is intermediate to and equidistant from 4 and С; 
a boat can go from 4 to В, and back, in 5 hours I5 minutes, and from 
4 to C in 7 hours ; how long would it take to go from C to 4? 

4. Whatincome will a retired officer obtain in England, from one 
lakh of rupees, Indian Government 4j per cent. bonds, when for drawing 
and remitting it, his agents in India charge him 3 pet cent., and exchange 
is at 15. 214. for the rupee ? 
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$. Three equal glasses are filled with a mixture of spirits and water, 
the proportion of spirits to water in each glass being as follows: In the 
first glass as 2 : 3, in the second 3: 4, and in the third 4:5. The contents 
of the three glasses are poured into a single vessel ; what is the proportion 
of spirits to water in it ? 


1893-94. 


(Set іп the Moffussil). 


1. Divide each of the numbers 2,572,125 and 4,061,250 by 125 ; and 
express as a decimal the first quotient divided by the second. 

2, Find, by Practice, the value of 5 yd. 221 іп. at 22. 15. 2d. э 
yard. | 

3. Ifthe carriage of 2 cwt. I qr. and 18 lb. of goods, for 56 miles, 
be £1. 15., what weight can be carried at the same rate, 200 miles for 
44. 37. 4d. 

4. A man invests 43,000 in the 5 percents. If after deducting an 
income-tax of 87. in the pound, the man’s clear income is £174, what 
is the price of the 5 per cents. ? 

5. A cistern is filled by two taps 4 and В in 4 hours and 6 hours 
respectively, and is emptied by a waste pipe Сіп 3 hours When the 
cistern is half full, А and В are closed, and C is opened ; after one hour, 
B is turned on ; and after half an hour more, 4 is turned on. In what 
time after C is first opened, does the cistern become full ? 

6. A person buys two kinds of tea, at 55. alb. and 6s. alb., res- 
pectively ; and after mixing them he sells the mixture at 6s. 64 a lb.,. 
thereby gaining 17 per cent. In what proportion does he mix them ? 


1893-94. 
(Set in Bombay). 
1. Reduce to their simplest forms :— 
1 iti-* . Е 
(1) 1014 of à р; (11) 





4 . 
-+ — 
3^$-3 

2. Find, by Practice, the value of 9 cwt. 3qr. 24 Ib. at £3. 55. 8a 
per cwt. 

3. If 40 men, бо women or 80 children can do a work іп 6 months, in. 
what time will 10 men, 10 women and 10 children do one-third of the 
work ? 

4. A person invested £1,000 in the 3 per cents. at дов ; but the 
price rising to 914, he sold out, and invested the proceeds in the 3$ per 
cents. at 97} ; find the increase in his income. 

5. А cistern can be filled by two pipes, А and В, іп 12 minutes and 
14 minutes respectively, and can be emptied by a third, C, in 8 minutes. 
If all the taps be turned on at the same moment, what part of the cistern 
will remain unfilled at the end of 7 minutes ? 
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6. Two clocks point to 2 o'clock at the same instant on the afternoon 
of 25th April ; one loses 7 seconds, and the other gains 8 seconds, in 24 
hours ; when willone be half an hour before the other, апа what time 
will each clock then shew ? 


1894-95. 


I. When the number representing the year is a multiple of four, it is 
a leap year, consisting of 366 days, except when this number is a multiple 
of 100, in which case itis an ordinary year, consisting of 365 days, but 
when the number is a multiple of 400, it is again a leap year ; on this 
supposition, calculate the number of days from the first January 1495 to 
31st December 1894, both days inclusive. 


2. А school of boys and girls consists of 453 children ; the number 


representing the boys is 52 of the number of the girls. Ноу many boys 
were there ? 


3. Two-thirds of а certain number of poor persons received 15. ба. 
each, and the rest 25. 64, each ; the whole sum spent being 62. 155, how 
many poor persons were there ? 


4. lf3 men and 5 women do a piece of work in 8 days, which 2 men 
and 7 children can do in 12 days, find how long 13 men, 14 children and 
15 women will take to do it. 


5. Asells a house to В for R4860, thereby losing 19 per cent. ; В 
sells it to C at a price which would have given 4 17 per cent. profit. Find 
B's gain. 

6. The compound interest on one rupee is one quarter of a rupee at 
the end of three years ; find the rate per cent. per annum, correct to two 
places of decimals ; and calculate exactly the compound interest at the 
end of 9 years. 


1895-98. 


I. When a fraction is reduced to its lowest terms, find the form of the 
denominator so that the fraction may be expressed as a non-recurring 
decimal. 


Reduce py to decimals. 


2. A field can be reaped by 10 women in 4 days, or by 6 boys in 19 
days, ог by 2 men in I2 days. One man, three boys and three women 
are employed. What is the total expense, if the wages of а man, а 
woman and a boy are 8а., 5а. and 3a. respectively ? 


3. Тһе total fare for a journey of 504 miles, partly by main line and 
partly by branch line, was R17. 114. 62. ; the rates per mile being 
62. on the main line and 82. оп the branch line. What distance was 
travelled on the branch line ? 


4. Acertain sum amounts to 186 rupees 9 annas and Sys pies іп 
three years at compound interest, and the amount at the end of the third 
year isto that at the end of the fourth year as 1: 1'142857. Find the 
origina] sum and the rate of interest. 
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5. A person sells £1600 Russian stock at 751, and invests the 
proceeds in railway stock at 120. The brokerage for selling Russia 
stocks is 3 per cent. stock, and the expenses of buying railway stock are 
one per cent. on the actual value. What amount of stock did he buy ? 


1898-97. 


I. When a vulgar fraction in its lowest terms is reduced to а decimal. 
whether recurring or non-recurring, prove that the number of decimal 
places in the period is never greater than the number representing the 
denominator diminished by one. 

Simplify 1:0900 x 27720 ; and prove that 

IO X 20 X 20 
$ ax Sag оба 10% 20% 20, 
9 19 29 39 9X19x29x39 

2. Divide £12,540 among 4, В and С, so that A shall receive $ as 

mach as 8 and C together, and В shall receive $3 of what 4 receives. 


3. Two railway trains on adjacent parallel lines are running in 
opposite directions, one at the rate of 40 miles and the other of 30 miles 
an hour. Each has an engine and tender, and the first train has 12 
carriages and the second 17. If the length of an engine and tender be 
41 feet, the length of a carriage 32 feet, and the coupling spaces be each 
© feet, how much time will elapse from the moment that the engines meet 
till the last carriage of the trains have passed each other ? 

4. Distinguish clearly between true and false discount, 

A banker’s discount calculated for one year in 26 times his gain 
thereby. Find the rate per cent. of interest. 

5. А person purchases R10,000 stock partly in the 4 per cents. at 
108 and partly in the 3} per cents. at 104. Не sells the former at 106 
and the latter at 1063, and loses R35 by the transaction. How much 
stock did he buy in the 4 per cents. ? 





1897-98, 


I. Define mumerator and denominator of a fraction, and prove that 
by multiplying these by the same number, the value of the fraction is not 
altered. 

Simplify 1+(1+1+ {1+1+(1+1+2)}] 5 and show that 

Ad ТЕ ТЫ 
12 99 70 12 99 70 7 
51.5 I.T b 17 
de M LL ME EU ERN, У сс 
12 99 112 й 79199 д 70 

2. What is inverse proportion? Give two illustrations of it. 

À contractor undertakes to dig a canal I2 miles long in 350 days, and 
employs 45 men ; he finds that in 200 days he has completed 44 miles. 
ur 2 additional men must he employ to get the undertaking finished’ 
п time 


I 
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3. Guns are fired at intervals of 10 seconds in a town towards which 
a passenger train is approaching at the rate of 30 miles per hour. If 
sound travels 1144 feet per second, find at what intervals the reports will 
be heard by the passengers. 


4. A sum of R285 put out to compound interest for 3 years produces 
R20. 7a. 432). Find the rate per cent. of interest. 


5. Ііпуезі a certain sum in the 34 per cents. at 9t, and 44000 
sterling in the 3 per cents. at 75 ; after paying an income-tax of 7d. in 
the Z, my net income is £524. 55. What sum have I invested in the 34 
per cents. ? | 


1899-1900. 
і. Explain the terms composite number and common multiple. 


(a) Find the least number which must be added to seven thousand 
and one million nine hundred and seven thousand and sixty-one, in order 
that the sum may be a multiple of seven hundred and nine thousand four 
hundred and eighty. 

(2) Find the Least Common Multiple of 1160, 2948, 3886. 


2. Ifin France the railway fare for a distance of 384 killometres is 
24:28 francs, how does this rate of charge compare with the English 
Parliamentary rate of 14, per mile? Given one metre— I yard 3} inches, 
41=25°2 francs. 

3. 44 walks to a place at the rate of 43 miles per hour; at 8 miles 
from his destination he meets В, and turns back with him (walking at Js 
rate) for a mile. If А is half an hour late at his destination, what is A’s 
rate? And at what rate should 4 have walked after parting with В, so 
as to arrive at the proper time ? 

4. Atrader's debts amount to £5174. 155. ; Һе has assets sufficient 
to pay his creditors 16s. 64. in the pound. Some creditors, however, 
have the right to be paid in full, and in consequence the others receive 
only 155. in the pound. Find how much is paid in full. 

5. А man has an income of £415 derived from capital invested in 
4 per cent. stock ; he sells out his stock at 102, and re-invests the proceeds 
in 5 per cent. stock. What price must he pay for the latter, if his new 
income is £425 ? 


1900-1901. 


I. (а) Prove that the Least Common Multiple of two numbers is 
equal to thcir product divided by their Greatest Common Measure. Find 
whether the rule is true for three numbers. 

(4) А company of soldiers is formed into 6 equal rows 5 after a time it 
is re-arranged into 7 equal rows, and finally into 8 equal rows. Find the 
least number of soldiers above 900 which the company may contain. 

3.445 x 3445 - 1:554 X 1554 

4'i x 405 
cubic feet of water to the decimal of а ton ; it being known that one cubia 
foot of water weighs 62°37 Ib. avoir. 


2. Reduce the weight of 
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3. If 38 men working 6 hours a day do a piece of work in 12 days, 
find in what time 57 men working 8 hours a day can do a piece of work 
twice as great, supposing 2 men ofthe first set to do as much worh in 
I hour as 3 men of the second set can do in 13 hours. 


4. А person invested R15,147 in 4 percent. stock, and 12,054 
in 6 per cent. stock. When the stocks were at R86. та. and R102 
respectively, what income did he derive from these investments? He 
afterwards transferred at the above rates a certain sum of money from the 
6 per cent. stock to the 4 per cent. stock and then found that the income 
from each stock was the same. How much stock had he finally in the 
6 per cents. ? 


5. (a) Find the square root of ‘0001083681. 


(0) А stone dropped down a shaft falls through a number of feet 
equal to 1671 times the square of the number of seconds during which it is 
falling. Find to two places of decimals the number of seconds that the 
stone will take to reach the bottom of a mine 1104 yards deep. 


IV. THE PUNJAB UNIVERSITY. ENTRANCE PAPERS. 
1875. 


I. Write in figures one million, ten thousand and one. Subtraet 
397 from 1,163 and explain the process. 


2. Shew that when any number is divided by nine the remainder is 
the same as when the sum of the digits 15 divided by nine. 


3. State the rules for the multiplication and division of vulgar 
fraction. What is a complex fraction ? and simplify 
s 5 
(1) (16440171), and (2) 54:25, 
8 14-75 
4, What is the value of "3375 of an acre ? 
Reduce £1. 105. 4d. to the decimal of two guineas. 


5. Find the square root of 9,98,001 and that of 3714150 to three places 
of decimals. 


6. Iffive pumps each having a length of stroke of 3 feet, working 
15 hours a day for 5 days, empty the water out of amine; how many 
pumps with a length ofstroke of 2j feet, working 10 hours a day for 
12 days, will be required to empty the same mine ; the strokes of tbe 
former pumps being performed four times as fast as those of the other ? 





1876. 


1. How many revolutions will a cart wheel of three feet six inches 
diameter make in going a distance of 6 miles, the ratio ofthe diameter of 
a circle to its circumference being given as I : 3714150? 


2. А piece of land measuring 48 ghumas 3 kanals and 17 marlas of 
which 39 ghumas 4 kanals and 17 marlas are cultivated and the rest 
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ancultivated is sold at the rate of R75]- а ghuma for cultivated and R35/- а 
ghuma for uncultivated land. What is the price of the whole ? 


The revenue of a village containing 15,756 acres of cultivated land 
18 assessed at 13 annas an acre. What will the local rate of 61 per cent. 
on the land revenue payable by the village amount to ? 


4. A bania purchases 1,526 maunds of grain at 36 seers for a rupee. 
He sells one half at 26 seers the rupee ; at what rate must he sell the 
remainder so as to clear 50 per cent. on the transaction ? 


$. Find the interest on 24,485 rupees for 1 year and 131 days at I2 
per cent. per annum. 


6. A man hires a workman on this condition that for every day he 
worked he should get one rupee but that for every day he was absent he 
should be fined 12 annas. When 356 days were past the workman was 
to receive R118. How many days had he worked ? 


1877. 


I. Ifa pound of pure silver be worth 62 shillings, the shilling con- 
taining 222 parts of pure silver in 240, what will be the value in shillings 
of a rupee weighing 180 grains, the rupee containing 979 parts of pure 
silver in 1,000 ? 


2. (a) How much is "0125 of a day? 
(2) Find the value of 32 +44 + 113 За. 
Express the result both as vulgar and decimal fraction. 


3. Divide 10724 by "003125 and extract the square root of the result 
40 3 places. 


4. (8) What sum at simple interest. will amount to R6,000 in 6 years 
at 4 per cent. per annum ? 


(0) Ном much Government paper of the six per cent. can be 
‘bought for R500 when the funds are at 94 and what dividend will be got 
3n it yearly. 


1878. 


I. If 135 rupees 4 annas be divided equally amongst 24 persons what 
will each receive ? 


2. Define a vulgar fraction. By how much does the difference of 1,4 
and y% fall short of their sum ? Express the defect as a decimal of 7. 


3. (а) Subtract *03 from 03 and divide the result by *102. 
(0) Shew that — E “14159 nearly. 
7 “те ` 


4. A room whose height is 11 feet and length twice its breadth takes 
143 yards of paper 2 feet wide for its four walls ; how much carpet will it 
tequire ? 


€. At what rate (simple interest) will 1,300 rupees amount to 1,381 
тареев 4 annas іп I5 months ? 
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6. Find the square root of *1 to 3 places of decimal. What number 
has "01 for its square root ? 


1879. 


I. (a) Show by an example that if the numerator and denominatot 
Of a fraction be divided by the same number, the value of the fraction is 
not altered. (2) Reduce to their lowest terms тут апа ЕҢ and express 
their difference in decimal form. 
Қ 1 кы 1.. 8 
2. Simplify Ей. 
PS үзү 
3. Onecubicinch of water weighs 253°17 grains while one cubic 
inch of air ‘31 grains ; find the number of cubic inches of water (to three 
places of decimals) that would be equivalent to one cubic foot of air. 
4. (a) What portion of R34. 8a. is 44 of § of R50 — уу of Rio} ? 
(4) Find (accurately to 4 places of decimals) the square root of “001. 
$. A rectangular field measures 6 acres and 960 yards ; its length is 
3 times its breadth ; find the distance between the diagonal angles. 


1881. 


I. Distinguish between a vulgar fraction and a decimal fraction and 
show how to reduce one to the other. 


2. Divide the continued product of "021, "0021 and 210 by that of 
“14 and “007; and extract the square root of 5:005 to four places о! 
decimals. 

3. Express Rory. of a rupee to the decimal of a guinea( = Вірі). 

277 4 4 of *3 
4. A person withdrew R5,000 from а bank, which paid him interes} 


at 5} per cent. and invested the money in the 6 per cent, Municipal Deben- 
ture at 103}. Find the change іп his income. 


1883. 


I. (а) Divide the difference of ‘4607 and "00809 by the difference - 
of 63$ and 5115. 
3-4 


(6) Prove that 42% із greater than 2 and less than 2. 


з. Divide 3[3+3{3 +3(3 +14)})] by "125. 
3. (а) Shew that the value of a decimal is not aliered by adding 
siphers to the right hand side. 
(9) Find the value of 7°89 x "36 - 2:345 in vulgar fraction. 
4. A railway train having travelled at $ of its proper speed reaches 
its journey’s end 2} hours behind time ; in what time should the journey 
have been done ? 
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5, Five hundred boys are distributed in three houses ; the smallest 
house contains J, of the whole number and the largest contains 42 of the 
smallest ; what is the number in each ? 


6. А person realises R185500 by selling his 33 per cent. stock at 02%. 

He invests one-fifth of the realised money in the 4 per cents. at 06 and 

t he remainder in 3 per cents. at до. What is the difference in his income 
2 + 


by this transaction ? З 


1884. 


1. Ми! ріу and divide R625 by R25, if you think the operations 
possible. Give your reasons. 

2. State and explain the rules for multiplying and dividing one decimal 
number by another ; exemplify by multiplying "0256 by 1:05 and "109 
successively, and dividing the results by "О0105. 


775 
3- 2 
тәне 9311145 7 
3. Simplify 7*$ 1-258 . 
2-5 
4. Extract the square root of T 2 
1000 


5. Find, by Practice, the value of 45 md. 22 sr. and 10 ch. of grain 
at RI. ба. per maund. 


6. The assets of a bankrupt consist of R9560. 4a., а bankshare ot 
R1200 quoted at 1078, and an undiscounted bill of R3225, due 4 months 
hence at 4 per cent. per annum simple interest ; his liabilities amount to 
R25014. How much in the rupee can he pay his creditors ? 


7. Compare the ratios м5 and 37 


A/3 27 
1885. 


з-за, ++ 
{++ 4-0% 
times ‘027 can be taken from 3:33. 


1. Simplify of 38-34, and find how many 


I : : 
2. Convert m у з intoa decimal $ why is the result а terminating and 


not a recurring decimal? Subtract *03 from "03 and divide the result by 
*007. 

3. Find, by Practice, the value of 12 maunds 8 seers 4 chataks of ghee 
at R72. 8a. per maund. 


4. A legacy of £1901. 6х. isto be distributed amongst a number of 
persons, in such a way that each shall receive as many shillings as there 
a re persons ; what will be the portion of each ? 


$. Find the Least Common Multiple of 35280 and 592704. What Ї. 
the smallest number of square yards which can be measured either by roods 
or square chains ? 
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6. Four per cents. are offered at R98, five per cents. at R 12082 ) 
which is the better investment ? How much is one investment when the 
difference of income is R30 ? 


1888. 


I. Simplify 44294 and extract the square root of the result 
I'6 +2°629 
'to three places of decimals. 





2. Reduce —— to a decimal fraction correct to four places. 
7-2-1 

Is there anything to suggest that the result wiil be terminating or 
tecurring decimal ? 

3. What fraction of £51,120. 185. is 17:975 of £71. 25. 

4. Aclever housekeeper went out shopping and found that 2 cocoa- 
auts were selling for the same price as 144 plums ; she bought half a dozen 
cocoanuts, exchanged one of them for 5 melons, and a couple of melons 
for 5 oranges ; she then gave 3 oranges for 42 limes, and finally secured a 
couple of plums for 5 limes, Has she gained or lost in buying the plums ? 

$. Distinguish between Interest and Discount. 


Find the Interest and Discount of Rr,450. За. for 3 years at 44 pet 
cent, per annum, simple interest. 


1887. 


I. (a) Write in figures—three billions, five millions, four hundred and 
nine thousand and sixty-two. 
(0) Write out measures of length and surface, both English and 
Indian. 
(с)` Express an acre as the decimal of а дієта, а cubit being equi- 
valent to 18 inches. 


2. Owing ту of an estate I sold үү of 2 of my share for 598. what 
2 
is the value of | of $ of the estate at the same rate ? 
3. A merchant having 100 maunds of grain sold 50 maunds at R9 per 
maund, and thereby gained 73 per cent. At what rate should he sell the 


remainder 50 that he may gain IO per cent. on the whole ? 


4. А merchant in trade successively admits three partners at the end 
of 3 months, 5 months, and 6 months respectively from the opening of the 
business The capitals embarked by them were R400, R450, R480 and 
R495 respectively. After 6 months more, the profit was found to be 
R1,000. Divide this rateably between the partners. 


_ 5. What sum of money invested in the 4 per cents. at par would rea- 
{ise the same income as R10,000 invested in the 44 per cents. at 102 ? 
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6. Extract the square root of— 

| "0085 + 1°6 07426 27628 

3'6—2°$ 12'7 — Io'2 
1888. 
I. Simplify :— 
1 1-2, 18 бі-і f1 3-3 \ 

I-y,; 2-1 4-1 6 15 44-31" 

2. Express the difference between "378 of 138. 10}a and "478 ої 


163. 64. as a decimal of 426 х Е х ТТ x 147 X 4'4 ot £1, 175, 64. 





3. Four men working together all day, can finish a piece of work in. 
11 days, but one of them having other engagements can work only half 
time, and another only quarter time. How long will it take the men to 
complete the work ? 

4. A merchant sells his goods worth R500 directly for R6oo giving 
three months’ credit. Find his profit per cent., interest being calculated 
at 12 per Cent. per annum. 


$. Find the value of ты e correct to three places of decimals. 
шинэ 4 
1889, 


1. Express 80080080*097$ in words and give the local value of the 
digits. What decimal of R75 is R24. 2a. 6p. ? 

What is the least number which when divided by 22, by 88, by 132 and 
by 198 gives in each case remainder 7 ? 


2. Why is the fraction t objectionable ? 
After walking 44 miles, a man has accomplished 


2} — 1$ of 21 +15 Yr +} Ж” А 
Na Mu сы of — —.^ of his journey ; how far has he still t 
(81-44 of (21-14) фо 000235 e still to walk ? 
$7 апа 9112 
3. Add together 152 and ae 
Five bells which commence tolling! together, toll at intervals of 1°2, 
1°5, 1775, 1:8, 271 seconds respectively ; after what interval will they again 
toll together ? 
4, Define ‘‘present worth.” 


A farmer buys 57 sheep for R120, payable at the end of 12 months, 
and sells them directly at ВІ. 124. ready money ; what does he lose by 
the transaction, supposing the interest of money to be 5 per cent. ? 

5, Show which is greater ,/2 or 5/3. 


Which is the better investment, 3 per cents. at 832 or 34 per cents. at 
3 per cent. discount ? 
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1890. 


ue od 
1. Simplify (а) —— ———— 


(5) 42 - C5 — 0303) 
*0873 - ("0083 + *06)'" 
2. What part of ё of 5 cwt. is үфу of a ton? 
Express “378 of 165. ба. as a decimal of "426 of ЖА. 171. 6.7. 
3. А man bequeathed $44 of his property to one son, 30 per cent. of 
'the remainder to another, and the surplus to his widow. The difference 
of his son's legacies was £784. How much did the widow receive ? 
4. А ship with 1200 men on board had sufficient provisions to last 19 
^weeks. The survivors of a wreck having been taken aboard, the provi. 
sions were consumed in 15 days. How many men were taken aboard ? 
$. At what price must a person invest in the 4 per cent. Government 
‘Promissory Note, so that after paying income-tax at the rate of 5 pies in 
the rupee, he may receive 41 per cent. on his investment ? 
6. Aand В travel together 120 miles by rail, A takes a return ticket 
for which he has to pay one fare and a half. Coming back they find that 4 
‘has travelled cheaper than В by да. zp. for every roo miles. Find the 
tare per mile. 


188]. 
I. Simplify “эхэнд 
ptt 
(1) БУКАГА Зэс р з 


(2) 342-243, MI Р 
3^/2+2/3 мА3-А2 

2. Express 777 02, + ‘075 cwt. as decimal of 2:25 08:27 of a ton. 

3. А sum of money invested at 5 per cent. per annum simple interest 
amounts іп 6 years to R1326 ; in what time will it amount to R1535 2 

4. What is discount? Distinguish between true and commercial 
discount. 

The interest on a certain sum at 5 per cent. per annum for a certain 
time is £50, and the discount at the same rate for the same time is £46. 
Find the sum and the time. 

‚ 5. Nine gallons are drawn from a cask full of wine, it is then filled 
with water. Nine gallons of the mixture are drawn, and the cask is again 
filled with water. The quantity of wine, now left in the cask is to that of 
the water in it as 16:9. How much does the cask hold ? 
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1892. 


I 
т+— 
7+8 





I. Find by how much the square root of 9+ differs from $ Нь 


Which of these comes nearest to 3 + yy д/2 ? 

2. Find the value of 

(222 of ч «(м : 
3°16 “0005 7 5:625 

3. А stream which flows at a uniform rate of 17109 miles an hour, is 28 
‘yards wide, the depth at a certain ferry being 6 feet; how many gallons 
pass the ferry in a minute ? (Each gallon contains about 2771 cubic inches). 

4. A person invests £14970 in the purchase of 3 per cents. at 90 and 
31 per cents. at 97. His total income being £500, how much of each stock 
did he buy ? 

$. A spirit merchant buys 80 gallons of whisky at 18s. per gallon, and 
180 gallons more at 155. per gallon, and mixes them. At what price must 
Ge sell the mixture to gain 8} per cent. upon his outlay ? 


1893. 


ч. Ада :— В. . Аз. Р. 
3436 ї2 2 
5242 IO 3 
248 6 9 
431 13 5 
5302 II 4} 


6789 8 14 
5001 I5 6i 
136854 7 2 
298 9 4 
836993 г o 
& Multiply 319:9657 by *04286. 
3. Find the value of S cortect to 5 places of decimals. 


4. Calculate the income-tax on R666. 10 annas 8 pies at 5 pies per 
cupee. 

5. A local train which travels at the rate of twenty-four miles an hour, 
leaves Lahore at twenty minutes past eight and reaches Amritsar at five 
minutes past ten the same morning. It stops at Mianmir for ten minutes 
and at each of three other stations for five minutes. Find the distance 
between Lahore and Amritsar. 


1894, 


1. Convert $ and $ into circulating decimals and point out the relation 
bstween the figures in th іг periods. 
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2. The sides ої a rectangle ate as 2:4 and the area is 1452 square 
feet. Find its length and breadth. 

3. Exchange R7080 for English money at 15. 3544. per rupee. 

4. What is discount? How із it commonly calculated ? If a sum of 
R1,000 becomes due three months hence, what is its present value as 
commonly calculated, and what as correctly calculated, interest being: 
reckoned at 5 per cent. ? 

6. Find the square root of тох correct to five places of decimals. 


1895. 


зоб 487 71% : 1 
1. Divide - 2 "- Бу-- --,апд reduce the quotient to a recurring: 
10855. У 174 à қ 
decimal. 

2. The Imperial gallon contains 277727 cubic inches, and a cubic foot: 
of water at its maximum density weighs 62°42 lb. ; find the weight of a. 
pint of water correctly to two places of decimals. 

. The capital of a firm consists of £713. 35. 5 L964. 175. ; 4,2391. 35. 

subscribed by three partners ; divide £2231 among them in proportion to 
their several capitals. 


4. Find the square root of 5 correctly to seven places of decimals, 


$. The area of a rectangular field is $ of an acre ; and its length i> 
twice its breadth ; determine the lengths of its sides approximately. 


1898. 
I. Reduce to lowest terms 
1 ++ + 1 
1 ofaiof 1 T 
yg 01470 131345 


2. A cubic foot of copper weighs 560]b. Itis rolled into а square- 
bar 40 feet long. Ап exact cube iscut from the bar. What is its weight: 
to four decimals of a pound ? 


The area of a country is 32300000 acres. It consists of 3 kinds- 
ofland the areas of which are in proportion to the numbers 2, 3 and $. 
How many acres are there of each kind of land ? 


4. 163 percent. stock is at 981, how much money must be invested: 
in the stock to yield an annual income of R120? 


1897. 


1. The sum of £177 is to be divided among 15 men, 20 women and’ 
30 children in such а manner that a man and а child may together receive 
as much as two women, and all the women may together receive £60.. 
What will they respectively receive ? 
. 2 Ja : А 
з. Find the value of arva correct to 7 places of decimals, 
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A garrison of 700 men has provisions sufficient for 10 weeks. How 
long would they last if the garrison were reduced to 560 men ? 


4. Find the least common multiple of 43, 53, 6% and 7}. 


1898. е 


I. Find the cost of papering the walls ofa room 22 feet long 18 feet 
wide and 20 feet high with rolls of paper 21 inches wide at R2. Ioa. pe: 
roll of 12 linear yards. 

2. Simplify :— 

її(ї5 of 27 +4 of n. + 
тєХ1Х112-т: | $of3-Yrofst : 
A person holding £10,000 in the 3 per cents. sells out at 931 and 


invests the proceeds in 4 per cent. stock at 1014. Find the change in hi. 
income, allowing 4 per cent. commission in each transaction. 


1898. 


I. The length of a hall is three times the breadth. The cost of white. 
washing the ceiling at 534. per square yard is £4. 125. 7:14. and the cost 
of papering the walls at 15. 94. per square yard is £35. Find the height 
of the hall. 

2. Show that the difference between the interest and the true discount 
on a given sum at a given rate for a given time is equal to the interest on 
the discount. 

3. A man has £5. 175. consisting of sovereigns, half-crowns and 
shillings in the proportion of 2, 3, 11. How many has he of each coin 2 

4. Which is the better investment, the 3j per cents. at 102 or the 3 
per cents. at 97 ? 


1800. 


I. Find the square root of до01204 090601. 
2. Find the present worth of Віоооо due 8 years hence at 4} per 
cent. 


3. A rectangular courtyard, the sides of which are as 5: 11, costs 
R144. ба. for paving at 10а. 6). per square yard. Find the length ot 
its sides. 


4. Show that compound interest reckoned quarterly at Вт. 3a. 747. 
per cent. is nearly equal to interest reckoned yearly at 5 per cent. 


1901. 
т. Find the true discount on a bill for £721. 135. 84. paid 73 days 
before due, the rate of interest being 34 per cent. per annum. 


2. Divide each of the numbers 4061250 and 2572125 by 125, and 
express the ratio of the quotients correctly to three places of decimals. 


C. A. 28 
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3. Aman buys eggs at 15. 34. per dozen and sells them at 115. 84. 
per hundred. Find his gain per cent. 

4. Thereare four vessels of equal capacity: 4 ofthe first is filled 
with spirit, $ of the second, 2 ofthe third, and { of the Iast. The first 
is then filled with water and from this mixture the second is filled up, 
again from this second mixture the third is filled up and likewise the 
fourth from the third. What proportion of spirit to water is there in the 
fourth vessel? 


1902. 


I. Define a prime number. Find the prime factors of 555,555. 

2. А railway truck is 29 ft. 4 іп. in length; how many such trucks 
will be required to fill up the entire length of the line between Lahore 
and Amritsar, a distance of 32 miles? 

3. The difference between the simple and compound interest опа 
sum of money for 2 years at 5 per cent. per annum is #12. Find the sum. 

4. If 3 fowlsand 4 pigeons cost R2. за. 6., and 5 fowls and a 
pigeons cost R2. 12a., find what must be paid for 4 fowls and 3 pigeons. 

$. A person sold бо yards of cloth for R28, 24, gaining thereby the 
cost price of 9 yards. Find his gain per cent. 


1903. 


I. Show whether 983 is a prime number or not. 

The greatest common measure of two numbers is 373, and their least 
common multiple is 28721. Find the product of the two numbers. 

2. А доев 4 оҒа ріесе of work in 34 hours, В does 1 of the remainder 
іп rj hours, and C finishes it in 5} hours. Ном long would it have taken 
the three working together to do the work ? 

3. Find the simple interest on R2,541. ба. ior 2 years 8 months at 7a, 
per cent. per month. 

4. Divide asum of R345. 1210. between 4, В, C, so that В may 
receive 25 per cent. more than 44, and 20 per cent. more than C. 

5. A bought 100 maunds of wheat for R276. 9a., and sold it to В at 
again of 20 per cent. ; В sold it to C at a loss of 20 per cent. What 
price per maund did C pay for the wheat ? 


1904, 


I. Resolve 451584 into prime factors, and hence write down its 
square root. 

Find the G. C. M. of the product of the first seven odd numbers and 
the product of the first eight even numbers. 

2. Divide 3°14159 by 72, using factors, and finding the quotiens 
correct to 3 decimal places. 

Find the product of 36:827 and 401°§9 correct to 2 decimal places. 
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3. Find, by Practice, the price of 623 feet of piping at 514. per foot. 

4. A bought a bicycle for R275 and sold it to В at a gain of 2 annas 
іп the rupee; В sold it to C at a loss of 2і annas in the rupee. How 
much did C pay for it? 

с. Which of the fractions 41 and 24 is nearer the exact value of 4/2? 
Give reasons, 


{ 1905. 
I. Find the value of :— 
(i) (25 of yy) (2:59 x 3148). 
(ii) The square root of 8103060289. 
2. The sum of R2,840. Ia. is to be divided between 7 men, 
11 women, 5 boys, and 6 girls, so that for every R3. 124. a man received 
а woman may get R2. 3a., and for every R2. 104. а woman received a 


boy may get RI. 144., anda girl Ві. 2a. Find how much each person 
receives. 


3. Find the difference between the interest and the ciscount on 
125,078. 2a., the time being 21 months апа the rate 4 per cent. 


What willit cost to make a gravel walk 10 feet wide round the 
inside of the edge of a square field whose area is IO acres, at 424. per 
square yard ? 

$. (i) The massacre at Cawnpore took place on the 28th June, 1857. 
What day of the week was it? 


(ii) How many times in the course of the day do the hands of 
& watch cross each other ? 


1807. 


I. Find the greatest number which will divide 16652, 10735 ard 1968, 
апа leave remainders 2, $ and 7 respectively. 


2. Find, by Practice, the value of 52 acres 3 roods 22 sq. roles at 
£115. I2. 6 per acre. 


3. What sum lent at compound interest will amount to R16143-12-6 
іп 21 years at 5 per cent. per annum? 

4. If 4 per cent. paper be at 110, what sum must I invest in cxder to 
secure a monthly income of R374, a:ter paying an income-tax of 5 pies 
in the rupee ? 

5. Simplify the expression!:— 

(3°56 - 648 + *o16) x '142857. 


1908, 


1. The circumference of the iront wheel ofa carriage is 6$ feet, 
and ofthe hind wheel 12$ feet. How many feet must the carriage pass 
over so that each wheel may make an exact number of complete rivo- 
lutions ? 
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2. Find the difference between 3'14159 and 3 йо зі 
7+1: 


Also find the difference between their squares. 
3. А dealer bought a horse for £110, and sold it the same day for 


#121. 15», allowing the buyer 5 months’ credit. Money being wortb 
3% per cent. per annum, what was his gain per cent. ? 


4. The total Pon of India is 294 millions, out of which 150 
millions are males. ut of every 1,000 males 98 can read and write, but 
only 5*3 per cent. of the total population can doso. Find the percent- 
age of the women of India who can read and write. 

Prove that the L. С. M. of two given expressions may be found Бу, 
dividing their product by their H. C. F. 


19098, 


; 23 -3 of 18 

1. What part of RI. 144. is ў of Эхэ of 1х of Вт. ба. ? 

Divide the difference between 5°5225 and the square of *075 by 12611. 

2. When 2} tolas of gold can be purchased for R58. ба. 69. what 
should be paid for a tola of silver if its value is fixed in the ratio of 
1 to 153 to that of gold ? 

3. 44, В, and C could reap а field іп 18 days ; В, C, and D in 20 days ;. 
C, D, and A in.24 days ; and D, 4, and B in 27 days. In whet time 
would it be reaped by them all together ? 

4. A bookseller began business on Ist January, 1908, with a capita! 
of R8,000. On 15th September he was joined by a partner, who brought 
ВтЕ, 500 to the business. At the end of December the profits were found 
to be R1,654. Find, to the nearest anna, the share of each. 


1910. 


1. What is the least number whicb when divided by 36, by 40, by 42,. 
gives in each case 5 as remainder ? 

2. Simplify (9 - 5) of (62 -3%)+ (5 - (2$ - 13]. 

Express утуу as a decimal fraction. 

3. Find, by Practice, the price of 37 cubic yards 3 cubic feet 280 cubio 
inches at №45. За. 65. per cubic yard. 

4. Explain what is meant by discount and present worth of a ЫН. 

Find the present worth and discount on a bill of £1,036. 4s. due in 
71 months, interest at 54 per cent. 


5. A, B and C are partners in a business and their shares are in the 
proportion 004:4:4. 4 withdraws half his capital at the end of4 
months, and after 8 months more a profit of R2,024 is divided. What is- 


б share ? 
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1911. 
I. Define the following terms, and give examples to illustrate your 
definitions :— { 
Notation ; Numeration ; absolute and local values of digits. 
Write in words 2384751690. | 
What is the local value of each of the significant digits in the following 
numbers ? 
92375, 2477835. 
2. Find the value of :— 
1213 009 to 3 places of decimals. 
pus s 
71-38 
(81-1 
. What is meant Бу ап aliquot part of a quantity? Is 5а. 42. an 
aliquot part of a Rupee ? 
Find, by Practice, the price of 256479 articles at £4. 125. 614. per 100. 
4. Define Present Worth and Discount. 


If the interest on R1187. 8a. at 3 per cent. is equal to the discount on 
'R1193. 7a. for the same time at the same rate, when is the latter sum due ? 


A contractor undertook to build a house in 21 days and engaged 
16 men to do the work. But after 10 days he found it necessary to engage 
10 men more, and then he accomplished the work one day too soon. 
How many days behindhand would he have been if he had not engaged 
the то additional men ? 





Express of £33. 145. 514. as the fraction of £157. 175. 844. 


1912. 


I. Find the sum of 79368 added to itself 65937 times, and write 
the result in words. 


Find the number which will divide $970 and 5260 and leave remainders 
* and 9 respectively. 

2. Simplify 1 АСТЕ 205075 

Which is the greater of 27:84 х 71481 and ,/17? 

3. State and illustrate the difference between direct proportion and 
49806756 proportion. 


If 8 men and 12 boys can finish a piece of work іп 12 days, in what 
time will 40 men and 45 boys finish another piece of work 3 times as 
eat, supposing that I6 men can do as much work in 8 hours as 12 boys 

о in 24 hours 


A boy buys eggs at 9 for 44. and sells them at 11 for 54, What 
‘does he gain or lose per cent. ? 
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The difference between the Simple Interest and the Compound Interess 
оп a certain sum of money for 2 years at 4 percent. is R20. What is 
the sum ? 

5. Itis between 2 and 3 o'clock ; but a person looking at the clock, 
апа mistaking the hour-hand for the minute-hand fancies that the timc 
of the day is 57 minutes earlier than the reality. What is the true time? 


1813. 


I. Explain what is meant by a prime number. Write down all the 
numbers between 108 and 120 which are prime. 

What isthe least number which when divided by 12, 15, 20 ог 54 
leaves in each case a remainder of 4 ? 

2. (a) Explain the meaning of $ and үг, and show by a diagram 
that they are equal to one another. 

(à) Find the value of 3°14159 x ‘45078 correct to 4 places of decimals 
(contracted method preferred). 

3. Two men undertake to do a piece of work for Rs. 7. One can 
do it alone in 7 days, the otherin 8 days. With the assistance of a boy 
they finish the work in 3 days. How should the money be divided 2 

4. Exactly three years ago a man borrowed R3750 from a bank at 
6 per cent. per annum. Át the end of a year he paid the interest of that 
year and part of the loan, altogether 1200. Similarly he paid R800 
at the end of the second year. What sum must he now pay to clear of 
the debt ? 

The area of а square is 1137032 square inches. Find the length 
of its diagonal. 


У. UNIVERSITY OF ALLAHABAD. ENTRANCE PAPERS. 
1889. | 


I. Define a fraction and shew that 3 =4. 


Ву how much does the difference of 1% and ү, fall short of their sum è 
Express the defect as a decimal. 
MS 33 —13 of 1$ - 1} 
2. (a) Simplify ,———..—. —. 
(а) Simpy (y Tb of (14 1р) 
(2) Subtract "03 from "03 and divide the result Бу "102. 


Find the square root of ‘oor to four places of decimals, Whai 
number has 71 for its square root ? 
4. What sum of money will amount to R1,381. 4. Oin 15 months at 
§ per cent. per annum simple interest ? 
$. How long will it take to walk along the four sides of a square field 
which contains 16 acres 401 square yards, at 3 miles an hour ? 
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6. Aand В complete a piece of work іп 8 days; В and C do the 
same іп I2 days; and 4, B and C finish itin 6 days. In how many days 
will 4 and C complete the work ? 


7, А who travels 33 miles an hour starts 23 hours before В who goes 
the same road at 41 miles ап hour ; where will В overtake 4 ? 


1890. 


I. Multiply *347695 by 20026, and divide the product Бу "01905. 

2. Simplify 1$ 3$ — 58 +2 - tus. 

3. Find, by Practice or otherwise, the value of 2345 md. 27 seers 
10 ch. of wheat at R3. 10. 8 per md. 
4. 


Extract the square тоо! of 1 ~ (00135)? to 5 places of decimals. 


5. The weight of a cu. in. of water is 252717 grains, that ofa cu. in. 
of air is “31 grains ; find to 3 places of decimals how many cu. in. of water 
are equal in weight to one cu. ft. of air. 


_ 6. On measuring a distance of 32 yd. with a rod of a certain length 
it was found that the rod was contained 41 times with 4 an inch over, 
How many inches will there be over in measuring 44 yd. with the same rod ? 


1891. 
I. Define “Notation”, “Numeration” ; and prove that ''three times 


four = **four times three". 


2. Reduce to a single fraction :— 

діду, , 4100. 

с=т. Кү of “о А 

794 44240 159 9734 

3. The wine т а pipe when ІШІ is worth £19. 95. да. How much 
has leaked away if what is left is worth Д9. 165. 75a. ? 


4. In discounting а bill, what do you mean by “Тһе Banker’s profit” 2 
If the simple interest оп £923. 185. 110. amounts to £17. 9s. 330. exactly 
in 138 days, what is the rate of interest per cent. per annum ? 


5. Extract the square roots of 99,980,001 ; and of 60,%',- 
1892. 


I. How isa fraction affected by adding the same number to the 
numerator and the denominator ? 


Prove that 6 is greater than $ and less than $. 





2. (а) Divide 3[3-- 3(3 - 3(3 * 13))] by 7125. 
(5) Reduce 4155 апа 1599 to their lowest terms and express their 
difference as a decimal. 
3. Forty men finish a piece of work in 40 days, if 5 men leave the 
work after every tenth day, in what time will the whole work be 
completed ? 
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4. Find the difference between the Simple Interest and Discount of 
5330 in 4 years at 24 per cent. per annum. 
I1000'200I 

1000 





5. Extract the square root of 


1898. 


I. Two recurring decimals are added together ; prove that the number 
of digits in the period of the result cannot exceed the product of the 
numbers of the digits in the original periods. 


2. Find the value of "54 of "3072 of і mile 5 fur. 30 poles. 


| ++ 
3. Multiply R2. anna І. by 11122011 
4. Find, by Practice, the cost of Io cwt. 3 qr. 23 lb. 8 oz. at Дт. 55.84. 
per cwt. 


5. A sum of money was divided amongst 5 people ; 4 of them 
received respectively ‘15, zy, "1, $ of the whole, while the 5th received 
2,105. 35. ба. What was the sum divided ? 

6. An oz.of standard gold, one-twelfth of which is alloy, is worth 
23. 175. 101, ; how many sovereigns would be coined from 36 lb. 8 oz. of 
pure gold ? 


7. Find the square root of 6246°057024 and of 71184. 


18984. 


I. (а) A multiplication sum having been worked is partially rubbed 
out ; the figures that remain are the entire multiplicand 999 and the last 
three digits 193 in the product. Restore the complete work. 


. que I Q1370025 X'05  45X'35 
(6) Simplify ix E ODE боо а 
2. (a) What decimal of R100 must be added to 145% of R5. то. 8. 
that the sum may be то annas ? 
(2) Extract the square root of 25:6. 


3. Two trains start at the same time from Mirzapur and Delhi and 
proceed towards each other at the rates of 16 and 21 miles per hour 
respectively. When they meet it is found that one train has travelled бо 
miles more than the other. Find the distance between the two stations. 


4. Two years and six months ago, I borrowed a sum which with 
simple interest at 6 per cent. per annum now amounts to R638. 4.0. Find 
the sum. 


1896. 


I. (a) Explain what is meant by the following terms :— 
Prime factors ; common measure ; common multiple ; lowest соттоп 
multiple, 
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(à) А courtyard 452 feet long and 404 feet wide, is to be paved 
with square stones all of one size. What is the largest size which can be 
used ? 


2. (a) Simplify e оі. 
(5) Find the square root of 371415926 to four places of decimals. 
3. The difference between the Interest for 4 months, and the Discount, 
on a certain sum due in 4 monthsat 4 per cent, is one rupee. What is 
the sum ? 


4. А merchant sells silk of two qualities which cost him R5. 54. 42. 
and 84. 44. 42. per yard, respectively. The selling price of the latter 
is two-thirds that of the former, but the quantity sold is double and the 
merchant gains 25 per cent. on the whole. Calculate the selling price 
per yard of each. 

5. А policeman goes aftera thief who has 100 yards’ start ; if the 
policeman run a mile in six minutes, and the thief a mile in ten minutes, 

' how far will the thief have gone before he is overtaken ? 


1898. 


134-2(2--4) ^ 
(4) 125 x (*175 of *285714) 
00025 i 

2. (a) Express 8 of 75. 64. --1'25 оҒ 55. - "545 of gs. 24, asa decimal 
fraction of £10. 

(2) Extract the square root of 40000°40000I. 

2. What is an aliquot part cfa quantity ? 

Find, by Practice, the time of building a wall 27 yards long, 1 yard 
thick and 6 ft. high, of which one cubic yard is built in 3 hours 18 minutes 
and 45 seconds. 

4. How far shall I ride with a friend who leaves Allahabad at 9 A. M. 
and will drive to Karchana which is Іо miles from Allahabad in one hour, 
that I may, by walking back at the rate of 4 miles an hour, reach home at 
II-30 A. M. ? 

5. 4 owes В R1435 due at the end of 4 months, R630 due at the end 
of 8 months, R860 due at the end of a year. Д wants his money forth- 
with, What ought 4 to pay him reckoning interest at 7} per cent. ? 


1897. 


I. What із the largest number which divides both 2397 and 2491 
‘without remainder ? What is the smallest number which is divisible by 
both of these numbers ? 


з, State and prove the rule for pointing in multiplication of dggimals, 
why is the removal of the decimal point one place to the right equivalent 


Te Simplify m 
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to multiplication by 10? Illustrate your answer by comparing the numbers. 
237015 and 230'15. 
Find the square root of *08027. 


3. А person lent another a sum of money for 72 days at 3 per cent. 
per annum. Аё Ње ера of that time he received £293. 125. odd. What 
was the sum lent ? 


4. The compound interest on a sum of money for 3 years at 5 per 
cent. is £331. os. 3d. ; what is the simple interest ? 


$. Ifa rupee is worth one shilling and three pence half-penny, and a 
shilling is worth 1725 francs, what is the value in francs of 1,365 rupees ? 


1898. 


I. Define measure of a number and find ће С. C. M. of :— 
(1) R2. да. and 108. 
(2) $ апа $. 


Find the greatest number which will divide 13956 and 14565 and leave- 
з remainder 7 in each case. 


2. Simplify :— 
(a) (3)? --(3)? 7125 of R5. 10a. 8р. 
(3?--(1) 2037 of R7. 12а. 
() à-bvboficixt 
3. Extract the square root of 


I 
9+ 





I 
1+ — 
1+2 
6 


and calculate the difference between this square root and 3+ {s a/2 ta 
three places of decimals. 


4. Find the cost in English money of travelling from Vienna to 
Trieste, a distance of 363 English miles, the average cost per German 
mile being 13 kreutzers. Given that 


I German mile =4} English miles. 
41==25°5 francs. 
375 francs = 105 kreutzers. 


$. Whatisthe present value of a legacy of £149. Is. 34. due sevem 
years hence at 22 per cent. simple interest ? 


1899. 


144 01144 
ә | гр ої (І-5ф)4- 4 of 01(7-258)-4 
and express $ of R1. ga. аз the decimal of Вт. 44. 


1. Simplify :— 
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2. A number may be divided by 125 by multiplying it by 8, and then 
marking off the last three digits as decimals. Explain the reason for this | 
and divide 5335 by 125. 

3. What is the meaning of an *'aliquot part" ? 

Find, by Practice, the value of 24 tons 3 cwt. 2 qrs. 25 lb. at 417. 115 
64. per ton. 


A piece of work can be done in 72 days by 17 men working 
together. If after 9 days of work these are joined by 4 others, in how 
many days will the work be finished ? 


5. Extract the square root of 5 and,of "5 each to 4 places of decimals } 
and show that the square root of *4 is "6. 


6. What is the difference between the interest on a bill ot £138. 133. 
47. for 3 months at 4 per cent. per annum and the discount on the same 
for a quarter of a year at the same rate ? 


7. (а) А speculator sells at а profit of 50 pet cent., but his purchaser 
fails and only pays 8a. in the rupee. How much per cent. does the 
speculator gain or lose by his venture ? 


(2) A person investing in the 4 per cents. receives 5 per cent. for his. 
money. What is the price of stock ? 


1900. 


1. State the rules for multiplication and division of decimal fractions. 


Assuming that the surface of a sphere is 31416 times the square of its 
diameter and that the earth is a sphere whose diameter is 8000 miles, find 
what fraction of the whole surface of the earth is the area of India which 
15 1350000 square miles. Express your result as a decimal fraction. 


2. What are circulating decimals? Distinguish between pure and: 
mixed circulating decimals. 


(a) Add together 1, yy, д, os and express the sum as a mixed 
circulating decimal. 


14285) 
(fr +$) x 40 


3. (а) Find, by Practice, the price of 100 bags ої Rosa sugar, each 
weighing 4 seers 2 powas and 3 chataks, at ба. 9g. per seer. 


(3) Find the square root of 10:03 to three places of decimals. 


4. What sum of money will amount to R3528 in two years at 5 per: 
cent. Compound interest, and what will it amount to in two more years ? 


5. What monthly income will be derived from the investment of one- 
lakh of rupees in the 33 per cent. Government of India paper at 10044 ? 


1901, 


I. (в) What is the greatest length which is contained a whole number 
of times exactly in both 2544 feet and 21% feet ? 


(5) Reduce "0416 x of R8. $a. to the fraction of 1 anna. 
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(^) Find the value of 
749 о (33-2 +8 of E of £46. 


21 24 (1-1) 
2. (a) Express the difference between ‘9428571 and ‘867143 ава 
‘vulgar fraction in its lowest terms. 
70253 х "365 


(2) Extract the square root of 3-03 to буе places of decimals. 


3. In a two-mile race A wins, В being 22 yards behind and C 106 
yards behind B. By how much would В beat С in a three-mile race. 

4. What sum at compound interest will amount to R650 at the end 
of the first year and to R676 at the end of the second year ? 

5. How much 3j per cent. Government Securities at 954 must be 
“5014 in order to purchase enough 5 per cent. Calcutta Municipal Deben- 
tures at 119$ to produce an annual income of R665, a brokerage of $ per 
cent. being charged on each transaction ? 


1902. 
I. Find the С. C. M. and also the L, C. М. of 49:383 and "142569. 


Цоор I' 31 17975. 315 .2 
2. Simplify — x=: ——— x -—- - “16. 
PY op n^ zu 375 

3. Find, by Practice, the value of 246$ maunds of sugar at KI3. ба. 
42. рег maund. 

4. 4 and В have between them 132 horses ; 725 of 44's "142857 of 
B's, How many has each of them ? 

. Six men and five boys can do a piece of work in 7 days; they 
work at it till they have completed # of И ; then two of the men leave 
and two more boys come. How long will the work be in hand, if a boy 
does half as much work as a man ? 

6. If I lend a friend R1,250 at 4 per cent. simple interest and tell 
‘him to keep it until principal and interest amount to R1,666. 10a. 82., 
'how long will he have it ? 


1903. 
I. (а) How many lengths of 24 inches each can be cut from a rod 
72 feet long, and what will be the length of the portion left ? 
(2) Reduce $ of R4. 7a. 3f. to the fraction of $ of R7. тда. 85. 
2. (a) Divide "016085 by 3:125 ; and express 174583 -- 175 as a decimal. 
(д) Simplify :— 
55, 081, 4°9 
"63 472 33, 

3. 4 апа В сап до а piece of work in 12 days ; after working 2 days 
they are assisted by C, who works at the same rate as л, and the work 
ы овар in 6$ days more: in how many days would В alone до 
the work ? 
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4. The 4Р. M. passenger train from Delhi to Tundla stops first at 
Ghaziabad, 12$ miles distant, at 4-30 P. M. ; the whole journey is 127$: 
miles, and 20 per cent. of the time is expended in stoppages : at what 
time is the train due at Tundla ? 


5. At what rate per cent. simple interest will R833. 54. 42. amount 
to R952. та. 42. іп 3 years and 2 months ? 
i 


1904, 
I. Simplify :— 








(a) £x. +В of LI. 135. 44. 
тт + т 
+ = 
BE 
(2) “00281 х “0625 
17405 


2. (а) Abankrupt’s liabilities are £6,235. 105. and he pays his creditors. 
S$. 62. in the pound. Find, by Practice, the amount of his assets, 


(^) Find the square root of ТО"ООІ correct to four places of decimals, 


3. If 3p. с. more be gained by selling a horse for £83. 5s. than Бу 
selling him for £81, what is the original price of the horse ? 

4. What wil R1,000 amount to in 3 years at 5 p. c. per annum 
compound interest ? 

$. Ifthe 3 per cent. consols are at 92$, what sum of money must be 
invested in this stock to get an annual income of £630 brokerage being i 
per cent. ? 








1905. 
І, (а) Simplify :— 
7) 13-3, 
63 tigag 3s 9—3: 
1+— 
4% 
(2) Find the value of ЯГ correct to four places of decimals. 


2. (а) Add together ‘175 of І ton, “83 of І cwt, and *93 of 1 Ib. and 

reduce the sum to the decimal of 10 tons. 
(2) Find, by Practice, the rent of 3 acres I rood 27 poles of land at 

ХТ. 165. 84, per acre. 

3. By selling a horse for R50 a man lost 4 per cent. ; find what would 
have been his gain or loss per cent. if it had been sold for R60. 

4. Find the discount on R1,000 due 3 months hence at 4 per cent, 
per annum. 

$. А person transfers £1000 stock from the 4 per cents, at 90 to the 
3 per cents, at 72: find the alteration in his income. 
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1906. 


I, A merchant bas three kinds of wine : of the first kind 403 gallons, 
of the second 434 gallons, and of the third 465 gallons. What is the least 
number of full casks of equal size in which this can be stored without 


mixing ? 
2. Find thesum of money that is the same fraction of 5 crowns thst 
Rr. 8a., is of R2. 5а. 42. " 


А sum of money amounts in 10 years at 44 per cent. simple interest 
to R2,972. 8а. Іп how many years will it amount to R4,356. 44.2 


4. Extract the square root of 15948361. 


1807. 
I. 15 823 а prime number? Why is it unnecessary to try factors above 
23 in answering the question ? 
2. Show that to 3 figures т =72, and that to 5 figures т = 
where T —3'14159265. 
3. Find the quotient of 6893°7825 by 72'6328 correct to four figures. 
4. Find to 3 decimal places the square root of 6. 


1908. 
1. Find the sum of the 21 odd numbers which follow 15432. 
2.2 Reduce }+$+£+3-445 — п to a fraction in its lowest terms. 
3. Find all the prime numbers less than a hundred. 


1909. 


1. А metre=39°3708 inches. Express 325 of a metre as a decimal 
of a yard (to six figures). 

2. What will be the gain per cent. if mangoes bought at the rate ef 
six for ба. are sold at the rate of five for ба. ? 

. In the first four months of 1906 the Indian Government sold Bills 
amounting to R97,984,311, obtaining 46,937,578 in exchange. Find the 
value of a rupee in English money to the nearest tenth of a penny. 

N. B. Use no more figures than are necessary to obtain a result to the 
degree of accuracy indicated. 

4. A holder of R5500 of 33% Government paper sells at 911 and 
invests in 4% stock at 101. Ifthe brokerage is } for the first and 1 for 
the second, find the change in his income. 


1 1010. 
1, Write in figures the number—ninety-nine billion ninety-nine million 
ninety-nine thousand and ninety-nine. 
"0075 X2°E ‚4255 x 7064 


Simplify 70175 | Т роза , 
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2. Find the least integer exactly divisible by 51, 73, and 9. 
Extract the square root of 76300225. 
3. What sum put out at compound interest at 5 percent. would 
amount in 3 years to £810. 65. Qd. ? 
1911. 


I. Write in figures the number—nine billion eighty-nine million nine 
‘thousand and ten. 


4428571 + 5871428 
2385714 + 7914286 
2. Define the terms yard and metre. 
If one inch is equal to 25'4 millimetres, find the number of kilometres 
fa a mile. 
2. Extract the square root of 1157428441. 
1912. 


I. Ahallis roor metres high, 40 metres long, and 8*001 metres wide. 
Find the number of cubic millimetres it contains, and write your answer 
ia words. 


Simplify 


бут +35 of Іту – фії 
13-131:14 +45 ' 
апа (2) find 0°41375 of £2. тоз. 
3. Find the price of 3 per cent. stock when ап increase of income of 


£5. 6% 34. is made by transferring to them a sum of £4,375 31 per cent. 
stock at 954. 


2. Simplify (1) 


1913... 
I. Simplify :— 
75x 5t, Skx3t 21-41х11 44 
72-51 55-35 153144: 51 

2. Extract the eighth root of 214358881. 

3. А шап subscribes to a provident fund 4% of his income ; on the 
remainder he pays income-tax at § piesin rupee, and after this deduction 
he gives yy of the remainder in charity. ОҒ (һе remainder he gives үү to 
his mother, who thus receives R12 a month. Find the man’s gross annual 
income. 

4 An acre is 0°40467 hectare, and Жі is equal to 25°25 francs. An 
estate measuring 1927 hectares is sold for ten million one hundred thousand 
francs. What is this in pounds per acre ? 


1914. 








г. (1) Simplify :— : 
41-21 1 
ыы 
4-3 МЄ y 5 

21 
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(2) Add together $ of £1, $ of 15, and $ of 1d., and express the 
sum as the decimal fraction (correct to two places) of one guinea. 


a. Find the square root of 25+ ^/125 correct to three places of 
decimals. 

3. A sells an article to В ata profit of 20 per cent. В sells it to € 
at a profit of 5 per cent. If C pays 70%, what did it cost 4? 

4. linvestequalsums ina 4 per cent. stock and in a 3 рег cent. 
stock and get 5 per cent. for my money ; the 4 per cents. are at 00; 
what is the price of the 3 per cents. ? 


1915. 


т. Find the square roots of (1) 3036701, (2) "1 to three places of: 
decimals. 

2. Prove that the product of any two numbers is equal to the product 
oftheir H. C. F. and their L. C. M. 

The L. C. M. of two numbers is 244188, and their H. C. F. is 84. 
If one of the numbers is 1428, find the other. 

3. A rectangular lawn 51 ft. long is surrounded by a path which is 
4 ft. бїл. wide. If the path is 96 sq. yds. in area, find the breadth of 
the lawn. 

4. If £766. 135. 4d. is the discount on £4600 due in 21 years, what: 
із the rate per cent., at simple interest ? 


1918. 


Y. Simplify 
7+5 RE 
——Tu—. | of : ; 
Та iara of 4 tons 7 cwt. 21 Ib 
2. Carpet 2 ft. wide at 65. 9d. per yd. for а room 25 ft. 4 in. wide 
costs £30. 85., and paper 1 ft. 8 іп. wide at 444. per yd. for its walls 
costs £5. 55. (no allowance to be made for doors or windows) What is 
the height of the room ? 


3. The manufacturer of an article makes a profit of 25 per cent.. 
the wholesale dealer makes a profit of 20 рег cent., and the retailer 
makes a profit of 28 per cent. What is the cost of production of ап 
article retailed for 16 shillings ? 


1917. 
1. (1) Simplify 
13 21x14 x 3i 227 
--тХттттаХї тІ с, 


gad 21-13, 5$ 13 
1} 
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(2) Find a fourth proportional to 1}, 0°09, gy; and express the 
result as a decimal. 
2. (1) Reduce 0'07 of ZI. 55. 407676 of £2. 15. 8d. +0'1875 of 84. 
to the decimal of £10. 

(2) Find the square root of 2 to four places of decimals. 

А man buys milk at 2214. per quart, dilutes it with water and sells 
the mixture at 34. рег quart. How much water is added to each quart of 
milk if his profit is 60 per cent. ? 

4. Find the present value of R845, due 2 years hence, compound 
interest being reckoned at 4 per cent. per annum. 


1918. 


I. (a) Find the number nearest to 100,000 that can be divided 
exactly by 2, 3, 4, 5, 6 and 7 respectively. 

(5) A man in India wishes to send to his son in England £300 
a year in monthly instalments. How much will he have to pay monthly 
in rupees ; the value of І rupee in English money being Zo. 1s. дупа. ? 

2. One revolution of the pedal crank drives a bicycle a distance equal 
to the circumference of a circle of 70 ins. diameter. How many revolu- 
tions does the crank make in travelling 1 mile? If the wheels are 28 
ins. in diameter how often do they revolve in the same distance? [т = 3.) 

3. Oneclock gains 25 secs. a day while another loses I minute a day. 
They are both set at the riga: time at 8 А. M. in August 15. On what 
day and at what time will they differ by 1 hour ? 


- 


1919. 


т. (а) Find all the prime numbers that divide both 1287 and 1144 

without remainders. 
(0) Simplify 

ч) ЗН), үр) 1232-7556, 

63 — (18 x 88)" 20°35 13:45 

2. The inside measurements of a room are 42 И. 6 ins. and 22 ft. 
9 ins. ; the walls are 2 ft. 3 ins. thick and there is a verandah all round 
to Ё. 6 ins. wide. Find the cost of paving the verandah with tiles 
measuring 43 ins. by 3 ins. and costing 6 pies each. . 

3. Which is the system of payment most advantageous for the student 
if the rate of interest obtainable is 6%; in the following case? 

* For students commencing the course the entrance fee із Rs, 30. 
The entrance fee is payable by all students at the commencement of the 
course or may be paid in three instalments of R12 each at the beginning 
of the first, secord and third years respectively." 
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VI. UNIVERSITY OF PATNA. ENTRANCE PAPERS. 
1918. 


COMPULSORY PAPER. 


I. (а) Multiply 876095 by 567049. 
Or, 
Two numbers when divided by a certain divisor leave the remainders 


4375 and 2985 respectively ; but when the sum of the two numbers is 
divided by the same divisor, the remainder is 2361. Find the divisor. 


(2) Find the С. C. M. of 64176 and 119184. 
Or, 


What is the least number which, when divided by 6, 8, 12, 15, or 20, 
leaves a remainder of 5? 


2. (a) Simplify— 


41-21. I 
seo i 
3i +I} 2+—1—- 
2e 
5-4 

О», 


Find the cost of 313 articles ас £2. 175. 119. each. 
(2) Multiply 3°25 by 0°0133, and divide the product by 3°64. 
Or, 


Ві. да, : 
Find the value of Ré 2 of 3 guineas, and express the result as 





decimal fraction of £5. 


3. (a) What sum will amountto R587. 84. in 3} years at 5 per 
cent. per annum simple interest ? 


Or, 


In what time will £12345. 135. 914. double itself at 4 per cent. per 
annum simple interest ? 


(ò) A does ту of a piece of work in 14 days; he then calls in 
В, and they finish the work in 2 days. How long would В take to do 
the work by himself ? 


1918. 


ADDITIONAL PAPER. 


I. Evaluate ^/ 63 — "от to 6 places of decimals. 


2. How many litres of water weigh 1000 lbs., given that one cubie 
foot of water weighs 1000 ozs., and one metre = 39:37 inches 2 
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3. Find the value of the following series correct to four places of 
decimals :— 
I I I I 
c Я Tr d pues e: Зан 
31 3572 33 374 
4. What must be the least number of soldiers in a regiment, to 
admit of its being drawn up 5, б, 7, 8, 9, or 10 deep, and also of its being 
formed into a solid square ? 


1919. 


COMPULSORY PAPER. 


I. (з) Multiply 79094451 by 7640950. 
О», 


Find the greatest апа least numbers of six digits which are exactly 
divisible by 789. 
(9) A heap of pebbles can be made up exactly into groups of 25; 


but when made up into groups of 18, 27 and 32, there is in cach case a 
remainder of 11: find the least number of pebbles such a heap can 


contain. 
Or, 


A grocer buys 10 cwt. 3 qrs. 21 Ibs. of sugar for £30, and pays 125. 
64. for expenses ; at what rate must he sell it per pound to clear 416. 
6s. 3d. by his bargain ? 

2. (a) Simplify 

fa 1 01$y 1.177. 
ув бої аа 21f ' 1 228 
Or, 


Express $ of 125. ба. + "625 of 75. ба. - "505 of 165, ба. as the 
decimal of Zr. 
(Ф) Find the cost of 9 yds. 2 ft. то in. at 55. 714. per yard. 


Or, 


What would be the cost of painting the four walls of a room whose 
length is 24 ft. 3 in., breadth 15 ft. 3 in., and height Іг ft. 6 in., at 45. 
a square foot? 

3. (а) What sum will amount to £425. 197. 434. in 10 years at 3] 
per cent. simple interest ? 

Or, 

Ifthe 64. loaf weigh 4°35 lbs, when wheat is 57755. pet bushel, 
nere ought to be paid for 49:3 lbs. of bread when wheat is 9'2s. per 
bushel ? 
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(5) If 200 men can make an embankment 5 miles long іп 25 days, 
how much overtime must бо men work to finish ап embankment 2 miles 
long in 32 days, 12 hours being a day's work ? 


Or, 


A man walks а certain distance, and rides back in 3 hrs, 45 min. ; 
he could ride both ways in 24 hrs. How long would it take him to walk 


both ways ? 


1919. 

ADDITIONAL PAPER 

1. Find the square root of *00249976000576. 
Or, 


A square field contains 40 acres. Find the cost of running a fence 
round itat 25. ба. a yard. 

2. Given that a metre contains 39°37 inches, express five miles ia 
kilometres and metres, correct to the nearest metre. 





Or, 
Find the value of 
I 1 ї 1 
Io I gt I 2%. 1'2°3°4 ШЕРІ 77 ......... 
correct to 4 places of decimals. 
1920 


COMPULSORY РАРЕВ. 


I. Multiply 915625 by 961024. 
2. Prove that 95785? - 94340? = 105753. 
3. Reduce to its lowest terms $53341. 
; +2 . 54. 2 
4. Simplify its of 135 55 . 2(3 -- 2) of 3long Комо 


ІР 95. 104.77 4 tons 3 см. 


e 


5. Express $ of 75. 6d. -51725 of $s.—0'545 of gs. 24, as a deoimal 
of £10. 
6. Find the cost of 56375 articles at £2. 155. 94. per hundred. 
7. А tradesman who commenced business 52 years ago increased his 


capital at the rate of I5 per cent. per annum, simple interest, and it now 
amounts to £5950. What sum did he start with ? 
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1820. 
ADDITIONAL PAPER. 


1. N Ezher, Find the smallest number that must be added to 153:140025 
to mak? it a perfect square. 


Ог, A piece of silk cost £84. os. 44., and there were as many yards 
in the piece as there were pence in the price of a yard. Find the length 


of the piece. 
2. Жилеу, The Great Wall of China is said to be 2400 km. long and 


7625 mm. thick at the bottom. Find, to the nearest square foot, the area 
of the ground it stands upon. (І metre 39737 inches.) 


Or, Employ the contracted method to divide 2:6289475 by 306:5 
correct to the sixth decimal place. 


ANSWERS TO EXAMPLES. 


Examples. 1. 


l Ten; sixteen; forty-eight; ninety-nine ; seventy-six ; 
forty-three ; fifty ; thirty-one ; sixty-two. 

2. One hundred ; one hundred and eleven ; nine hundred and 
two; six hundred and twenty ; three hundred; one hundred and 
three ; two hundred and thirty-four ; one hundred and thirty. 


3. Nine thousand, two hundred and sixteen; five thousand, 
four hundred and nine ; five thousand and four ; one thousand and 
eleven ; one thousand, two hundred and ten; nine thousand ; nine 
t3ousand, nine hundred and ninety-nine. 


4, Twelve thousand, three hundred and forty-five ; twenty 
thousand, one hundred and three ; forty thousand and forty ; fifty 
thousand and one; ninety thousand, six hundred ; eighty-nine 
thousand, three hundred and forty-six. 


5. Five hundred thousand ; seven hundred and eight thousand, 
nine hundred ; one hundred and two thousand and thirty ; three 
hundred and nine thousand, eight hundred and nine; three 
hundred and seventy-nine thousand, five hundred and eighty-six. 


6. Seven million, two hundred and thirty-four thousand, six 
hundred and fifty-one; seven million, ninety thousand, seven 
hundred and nine ; nine million ; seven million, eight hundred 
thousand and’forty ; three million, five hundred and sixty-seven 
thousand, eight hundred and ninety-one. 


7. Thirty-two million, five hundred and sixty-seven thousand, 
eight hundred and ninety-two ; thirty-four million, e:ghy-three 
thousand and ninety two ; ninety million, nine thousand ; fifty-five 
million, five hundred thousand and fifty-five. 


8. Seven hundred and eighty-nine million, three hundred and 
forty-five thousand, six hundred and twenty-one ; three hundred 
and ninety million, eighty-five thousand two hundred and twenty- 
two million. 

9. Seven thousand and nine million, fifty-six thousand, seven 
hundred ; three thousand two hundred and fifty-nine million, two 
hundred and eighty-seven thousand, eight hundred and ninety-one ; 
eight thousand and seventy million, eighty-eight thousand, two 
hundred. 

10. Thirty-two thousand and five hundred million, ninety-four 
thousand and one ; three hundred and eight thousand five hundred 
and six million, eight thousand, two hundred and thirty ; one 
billion, three hundred and fifty-seven thousand nine hundred and 
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eighty-six million, four hundred and twenty-eight thousand, one 
hundred and twenty-three. 


ll. 70,2; 300, 50, 9 ; 4000, 200, 3 ; 70000, 800, 9 ; 1000000000; 
300000000, 400000, 50000, 700, 80, 9 ; 3000000000000; 
70000000000, 9000000000, 4000000, 70000, 8000, 20, 3. 

12. Counting from left, the zeros respectively indieate the 
absence of—thousands, tens ; tens of millions, hundreds of thou- 
sands, tens of thousands, hundreds, units ; tens of thousands of 
millions, thousands of millions, tens of millions, thousands, tens. 


18. (10,000) ten thousand ; (9,999) nine theusand, nine hundred 
and ninety-nine. 


Examples. 9. 


133173193125 11. 2. 233 343 40; 27. 
77 ; 90 ; 84 ; 63. 4. 342 ; 486 ; 504 ; 900, 
203 ; 430 ; 555 5 400. 6. 892 ; 704 ; 640 ; 512. 


7:835 3 9,028 ; 6,009 ; 4,000 ; 6,085. 
51992 ; 8,074 ; 2,003 ; 4,040 ; 3,403. 
1,200 ; 80,008 ; 18,454 ; 36,012 ; 90,000. 
20,070 ; 30,008 ; 54,400 ; 16,004. 
405,000 ; 800,040 ; 702,074. 

12. 3,000,904 ; 9,000,400 , 15,000,050 ; 108,003,004 ; 4,005,000. 

18. 5,000,700,028 ; 315,764,009,003. 

14. 3,000,000,000,050 ; 405,000,010,020,007 ; 1,000,001,001,000 ; 

6,000,000,000,006. 

15. 512,255,762,713,473. 

16. 12,000;000,000,012 ; 700,000,000,700,700 ; 3,000,003,003,303. 

17. 7:305,000,502,006,024 ; 47,000,047,047,047. 

18. 1,000,000 ; 99,999. 

19. The number expressed in figures is 7707 ; therefore (count- 
ing ‘rom left), the first boy's mistake consisted in writing three 
ciphers unnecessarily to the right of the first 7, and two ciphers 
instead of one to the right of the second 7 ; the second boy's 


mistake consisted in omitting to write a cipher to the right of the 
second 7, 


и боолоо н 


Examples. 3. 


1, Three lacs, forty-five thousand, five hundred and forty three ; 
thirty lacs, twenty thousand and fifty ; seventy-nine -lacs, ninety 
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thousand, five hundred and seventy ; seventy lacs, fifty thousand, 
three hundred and four. 


2. (ne crore, twenty-three lacs, forty-five thousand, six hun- 
dred and seventy-eight ; thirty crores, fifty-seven lacs, fifty thousand 
and eighty ; four crores, fifty lacs. 


8. Twenty-three crores, seventy-eight thousand and one; 
seven hundred and eight crores, nine lacs, four thousand and 
eighty ; three hundred and seventy-nine crores, forty-eight lacs, 
fifty-seven thousand, six hundred and twelve. 


4. Eight hundred and twenty-seven crores, forty lacs, fifty- 
seven thousand and nine; three hundred and fifty crores, one 
thousand, two hundred and thirty ; three hundred and ten crores, 
thirty-seven lacs, five thousand and forty. 


5. One hundred and twenty-three crores, forty-five lacs, sixty- 
seven thousand, eight hundred and ninety ; six hundred crores, 
seven lacs, eighty-nine thousand ; five hundred and one crores, 
seven lacs, two thousand and nine. 


6. 1,14,000 ; 78,00,000 ; 15,04,030 ; 7,00,007. 

7. 1,00,00,500 ; 28,03,00,004 ; 20,00,00,000 ; І,01,01,021. 

8. 300,05,04,000 ; 101,01,00,101. 

9. 328,17,45,715. 10. 705,17,24,738. 
11. One hundred thousand ; ten lacs ; ten million. 


12. 103,028,401 = 10,30,23,401 which is read—ten crores, thirty 
lacs, twenty-eight thousand, four hundred and one. 


13. 103,07,00,704 = 1,030,700,704 which is read—one thousand 
and thirty million, seven hundred thousand, seven hundred and 
four. 


Examples. 4. 


1. 6. 2. 9. 9. 49. 4. 99. 5. 75. 
6. 264. 7. боо. 8. 664. 9. 1990. 10. боото. 
ll. 2764. 12. XLIV. 18. LXVI. 14. ІХХІХ. 
15. LXXXIII. ‚16. CXLIX. 17. CDXXXVI. 


18. CMXC. 19. MCCCLI. 20. VDCLXX. 
21. MMMCXLIX. 22. XLVCMLXXVIII 23. M. 


Examples. 6. 


1. 21. 2. 30. 9. 3I. 4. 29. 5. 34. 
6. 98 - 7. 99. 8. 77. 9. 140. 10. 163. 


11. 
16, 
21, 
25. 
29. 
38. 
37. 
41. 
45. 


53. 


Q m 


16. 
21. 
25. 
29. 
33. 
35. 
39. 
43. 
48. 
49. 


11, 
15. 


N 
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1323. 12. шісі. 13. 792. 14. 2727. 15. 2000, 
14120. 17. 9996. 18. 3674. 19. 5622. 20. 4696. 
146175. 22. 59038. 23. 234671. 24. 379462. 
45271. 26. 2262514 27. 920114. 28. 982255. 
7474095. 80. 39679341. 81. 42450564. 32. 496651. 
92439. 94. 8082862. 85. 931979. 86. 531284. 
5694685. 38. 311989. 39. 9925098. 40. 984610763. 
74307. 42. 10246451. 48. 765168567. 44. 3129223218. 
46451330. 46. 3936. 47. 1800. 48. 365. 
741. 50. 2040. 51. 138197. 52. 42004 rupees, 
7193165 таппа». 54. 1468. 55. 163554. 
Examples. 6. 
43. 2. 52. 8. 222. 4. 543. Б. 4321. 
25. 7. 49. 8. 8. 9. 9. 10. 33. 
189. 12. 9o. 18. 178. 14. 459. 15. 315. 
4641. 17. 47017. 18. 30532. 19. 27273. 20. 41976. 
2679. 22. 689357. 28. 687590. 24. 735347. 
6499247. 26. 5546. 27. 85416. 28. 707467. 
3562. ЗО. r. 81. 688881. 32. 390794, 
61059. 34. 999981 ; 999695 ; 990525 ; 900554 ; 956500. 
92964. 36. 99971. 37. 9998999. 88. 0021. 
83 years. 40. In 1642. 41. 923. 42. 117681 rupees, 
325 rupees. 44. 9460 rupees. 45. 16:16. 
777101. 47. 60390. 48. 2000, 
35242 rupees. БО. 30000600. bl. 4503600. 
Examples. 7. 
458. 2. 62784. 8. 2740. 4. 288. 5. 19835. 
970. 7. 9960. 8. 14006. 9. 92788. 10. 99803. 
Examples. 8. 
46. 2. 96. 8. 84. 4. 195. 5. 282. 
522. "7. 784. 8. 684. 9. 765. lO. 987. 
2835. 12. 7911. 18. 19470. 14. 35445. 
73648. 16. 315824. 17, 623245. 18. 769527. 


458 
18. 


10. 


ян 


1 
15. 
18. 
21. 
24, 
27. 
30, 
34, 
88. 
41. 


ы 


14. 
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68158 ; 102237 5 136316 ; 170395 ; 204474 ; 238553 ; 272632 5. 
306711. 20. 3625. 


Examples. 9. 


10770. 2. 281400. 8. 195250. 4. 421800. 5. 395100. 
5760300, 7. 24040000. 8. 81036000. 9. 183018000. 
656550 ; 5836000 ; 51065000 ; 437700000 ; 3647 500000. 


Examples. 10. 


20250. 2. 98592. 8. 51060. 4. 17155340. 
7920848. 6. 7845984. 7. 501264. 8. 2877420. 
41260151. 10. 712823175. ll. 546962350. 
8741795904. 18. 60956040000. 14. 73866065616. 
4278833730. 16. 7716453390592. 17. 22237262250000.. 
380341782447. 19. 2993392500000. 20. 8784920736579. 
2247982292480. 22. 27706959000. 23. 62834211900. 
581199247904. 25. 10612283522500. 26. 234916991512. 
83779349418000. 28. 47619. 29. 45708. 

93652. 31. 99148. 32. 73350. 33. 140624, 
230690. 95. 505260. 86. 82764 37. 711360. 


2170671. 89. 316875 rupees. 40. 10727350. 

20692 maunds, 42. 33114. . 48. 3744. 
Examples. 11. 

432. 2. 4720645. 3. 16905000. 4. 1905700. 

1153000. 6. 44274384. 1. 1314. 8. 36400. 

3200. 10. 399735. 11. 9425. 12. 2208. 


Examples. 12. 


See the Multiplication Tables. 

576. 8. 2500. 4. 4024. Б. 10000. 
12544. %. 61504. 8. 531441. 9. 763976. 
1;98;27;64;125;216;343; 512 ; 729 ; 1000 ; 1331 5 1728 , 
2197 ; 2744 ; 337 5 ; 4096 ; 4913 ; 5832 ; 6859 ; 8000. 

804357. 12, 1000000. 18. 679151439. 
170953875. ' 15. 29503629. 16. 62913.. 


1 
1 
16. 
19. 
22. 
25. 
28. 
91. 
84. 
87. 
40. 
43. 
46. 
49. 
52. 
54. 
58. 
58. 
в0. 
в2. 
64. 
вв. 
70. 
73. 


SO em 


ле 


10, 
18. 


188. 

2333, rem. I. 
20511, ram. Е, 
2469. 

I 5067, rem. 1. 
54I,rem 2. 
4909, rem. 
9013, rem. 
3897, rem. 
7070, rem. 
I498, rem 
169, rem. 
407, rem. 
694, rem. 
160, rem. 
453, rem. 
234, rem. 
381, rem. 1664. 
6652, rem. 5423. 
12 50, rem. 539. 


ч Оч wort a 


t3 


& 


t3 
gus 
м осо 
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Examples. 18. 
2. 4617. 
5. 2675. 
8. 8203, rem. I. 
li. 20040. 
14. 14557, rem. 3. 


17. 
20. 
29. 
28. 


29. 


32. 
35. 
38. 
41. 


44. 
47. 


50. 


1 5005, rem. 54720. 
423297, тетп. 37606. 
420, rem. 114903. 
8425323113, rem. 75. 


507. 67. 
229 times. 


375 rupees. 
4 


17280, rem. t. 
2558, rem. 2. 
4320, rem. 7. 
527 31, rem. 5. 
32198, rem. 10, 


6569, rem. 3. 
4313, rem. 5. 
IOOOO, rem. I. 
2456. 

2440, rem. 2. 
1947, rem. 4. 
11404, rem. 22. 
521, rem. 80. 
49, rem. IOI. 
58, rem. 356. 
706, rem, 354. 
3263, rem. 931. 


$ о о 


15. 
18. 
21. 
24. 
27. 
30. 
33. 
36. 
39. 
42. 
4.5. 
48. 
51. 
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3542, тетп, 1. 
30042. 
11419, rem. 2. 
15555, rem. 2, 
13155, rem. 4. 
4640. 
2005, rem. 2. 
8666, rem. 6. 
3200. 
3004, rem. 8. 
2002, rem. 4. 
135, rem. 30. 
97, rem. 300. 
45, rem. 254. 
44 rem. 357. 
112, rem. 4543. 
1017, rem. 2556 


58. 2559, тет. 2316. 
55. 114285, rem. 3351. 
57. 15200, rem. 10321. 
59. 1338, rem. 110580. 
61. 240100, rem. 117400. 
63. 63261, rem. 6731383. 
65. 9886426883, rem. 672. 
36. 68. 528 times. 69. 13. 
71. 30115. 12. 7674. 
74. 256 days. М5. 22. 
Examples. 14. 
2. 26310. 8. 20089, rem. 2, 
. 3842, rem. 5. 6. 14057, rem. т. 
8. 2207, rem. 7. 9. 3456, rem. 7. 
11. 67253, тет. 4. 12. 10437, rem. 8, 
14. 49538,rem. 10, 15. 58491, rem. 6. 
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16. 228850, гет. 7. 17. 455961,rem. 7. 18. 649772, rem. 10. 
19, (1) 1728394, rem. 1 ; 1152263 ; 864197, rem. І ; 691357, rem. 4; 
576151, rem. 3: 493827 ; 432098, rem. 5 ; 384087, rem. 6 ; 
345678, rem. 9 ; 314253, rem. 6 ; 288065, rem. 9 ; 
265906, rem. II ; 246913, rem. 7 ; 230452, rem. 9 ; 
216049, rem. 5 ; 203340, rem. 9 ; 192043, rem. 15; 
181936, rem. 5 ; 172839, rem. 9. 

(1) 40352015 ; 26901343, rem. I ; 20176007, rem. 2 ; 16140806 ; 
13450671, rem. 4 ; 11529147, rem. 1 | 10088003, rem. 6 ; 
8967114, rem. 4 ; 8070403 : 7336730 ; 6725335, rem. 10; 
6208002, rem. 4 ; 5764573, rem. 8 ; 5380268, rem. Io ; 
5044001, rem. 14 ; 4747295, rem. 15 ; 4483557» rem. 4; 

4247 580, rem. 10 ; 4035201, rem. IO. 

Ч). 493827160, rem. I ; 329218107 ; 246913580, rem. І; 
197530864, rem. I ; 164609053, rem. 3 ; 141093474, rem. 3; 
123456790, rem. I ; 109739369 ; 98765432, rem. І ; 

897867 56, rem. 5 ; 82304526, rem. 9 ; 75973409, rem. 4 ; 
70546737, rem. 3 ; 65843621, rem. 6 ; 61728395, rem. І; 
58097313 ; 54869684, rem. 9 ; 51981806, rem. 7 ; 
49392716, rem. 1. 


Examples. 15. 


1. 210. 2. 465. 8. 1035. 4. 2850. 

5. 5050. 6. 1254. Ч. 3315. В” 15150. - 

9. 245. 10. 44818. ll^ 4:68. 12. 37951. 
18. 4628 and 3899. 14. 5444 and 4556. 

Examples. 16. 

l 17472. 2. 337050. 9. 672940. 4. 132624. 

5. 244160. Ө 94976. 7. 2599400. 8. 601425. 

9. 1233282. 10. 143472. ll. 446048. 12. 3532008. 
18. 295100780, 14. 120242681. 15. 3625. 16. 1645. 
17. 4060. 18. 2100. 19. 18225. 20. 2300. 
21. 12250. 22. 15625. 28. 259875. 24, 11098. 


"25. 281718. 26. 2039796. 27. 420158. 28. 4182640, 
"89. 8267519. 90. 36950. 31. 5565. 92. 31229. 


88. 
87. 
41, 


оо E a 


15. 
18. 
21. 
24. 
27. 
30. 
33. 
36. 
39. 
42. 
4.5. 


11. 
16, 
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53175. 94. 4560. 95. 59175. 36. 1225. 
3025. 38. 7396. 39. 0409. 40. 105625.. 
216225, 42. 606841. 43. 802816. 
Examples. 17. 
39. 2. 23. 9. 42. 4. 68. Б. 23. 
330, rem. 24. Ч. 540,rem. 40. 8. 372, rem. 20, 
755, rem. 84. 10. 677,rem. 117. ll. 2935, rem. 168.. 
12882, rem. 58. 13. 359, rem. 319. 14. 2057, rem. 204. 
1422, rem. 138. 16. 389, rem. 4. 17. 34, тет. 56. 
89, rem. 345. 19. 827, rem. 46. 20. 89, rem. 346. 
12, rem. 3456. 22. 120, rem. 22. 23. 157,rem. 42. 
I23, rem. 67. 25. 38, rem. 1368. 20. 46, rem. 894. 
783, rem. 10743. 28. 122, гет. 893. 29. 9733, rem. 176. 
2716, rem. 187. 81. 75, rem. 3. 82. 937,rem. 4. 
255, rem. I. 84. 313,rem. 20. 35. 3310, rem. I9. 
5515, rem. I7. 37. 670, rem. I4. 88. 1103; rem. 16. 
30, rem. 42. 40. 24,rem. 14. 41. 22,rem. 19. 
20, rem, 2I. 49. 16,rem. 34. 44. 21, rem. 29. 
106, rem. 66. 
Examples. 18. 
2195. 2. 75582. 8. 871882. 4. 504166. Б. 18776. 
85040. 7. 1595. 8. 8832. 9. 92080. 10. 45138 
49, rem. 74. 12. 118, rem. 53. 18. 113, rem, 79. 
2012, rem. 284. 15. 1064, тет. 3045. 16. 866, rem. 2377. 
Examples. 19. 
2771928. 2. 7386918. 9. 3747321. 
94876320. 5. 627399162. 6. 222013980. 
153660000. 8. 313199250. 9. 6783119796, 
Examples. 19a. 
14. 2. 6. 8. 2. 4. 3. 5. со. 
4. 7. 31. 8. 2. 9. 2. 10. 28. 
4. 12. 14. 18. o. 14. 10. 15. 450. 
14. 17. 83, 18. 65, 19, 200. 20, о, 
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1. 
в. 
п. 
15. 
19. 
23. 
27. 
81, 
85. 
88. 
40, 
43. 


9 m 


18. 
17. 
20. 
24. 
28. 
32. 
86. 
40. 
45. 
49. 
51. 
52. 
58. 


59. 


АКІТНМЕТІС 


Miscellaneous Examples. 20. 


2548. 2. 2022, 8. 5611. 4. 621. 5. 788. 
900І. М7. 316. 8. rr. 9. 3761. 10. 17. 
1477. 12. 6354. 18. 33794. 14. 459801. 

40023 times, rem. 21, 16. 532. 17. 176. 18. 34. 
150; 83. 20. 7times. 21. 1545. 22. 159943. 


89. 24. 362. 25. 514500. 26. 99 and 106. 
23 years. 28. 176913. 29. 189461. ЗО. 71265. 
615. 32. 134807. 88. 545 pice. 34. 312168364. 


313288352. 36. 475 rupees. 87. А, 58; 5,34; С, 42. 
A, до rupees ; В, 39 rupees ; C, 30 rupees. 38. 155 rupees. 
I8 per rupee. 41. бо seers ; 100 seers. 42. 1800 rupees 
5 years. 44. то уеагѕ ; 70 years. 45. бо. 46. зр. м. 


Examples. 291. 


624а. 2. 1664a. 8. 1153284. 4. 591684. 
1214. 6. 3724. 7. 604a. 8. 850a. 
593285. 10. 1420800. 11. 6531842. 12. 387005. 
21624). 14. 1353246. 15. 51875. 16. 76415. 
130554. 18. 194 pice ; 5825. 19. Sol pice ; 15030. 
635 pice; 19050. 21. 7410. 22. 1632. 28. 631. 
гоо, 25. 3896. 26. 482. 27. 144005. 
48005. 28. 141805. 30. бтооз. 31. 4055. 
5323. 88. 6178 84. 7195. 35. 384004. 
16о08о0Ф, 87. 16848004. 88. 109324. 38. 121564 
184204. 41. 8704. 42. 21704. 48. 18834. 44. 9600009, 
29361697. 46. 73324. 47. 32200. 48. 6758. 


2691. БО. 37 crowns ; 379 sixpences ; 555 fourpences. 
42 crowns ; 420 sixpences ; 630 fourpences. 

65 crowns ; 630 sixpences ; 945 fourpences. 

19 half-crowns. 54. 255 threepences. 55. 360007. 
28224 half-pence, 57. 100 oranges. 58. 2286 farthings, 
125 books. 60. 55 children. 61. 396 beggars. 


га : 
рр ав іч 


28. 


1 
4. 
Ч. 
10. 
18. 
16. 


19. 
22, 
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R52. та. 4$. 
R20. 9a. 
R157. 13а. 3. 
R15. тоа. 
R55. 5a. 35. 
Дт. 115, 44. 
£1. оз. iod. 
L8. 75. 64. 
155. 954. 

4 48. 155. 
R15. 


RI. 114. 2 pice. 
R2. 9a. 2 pice. 
R3. oa. 32. 
R85. 124. 10f. 
R1888. 

R4657. та. 52. 
R23805, 124. 72. 
£,470. 195. 
£5746. 195. 934. 
£850. 65. 434. 


R6. 3a. 1 pice. 
R3. 114. 95. 
Ris. за. 52. 
R58. за. 82. 
£5. 95. 74. 
£2. 125. 44d. 
67. 155. 114, 
£809. 65, 914, 


Examples. 


2. 
/5. 
8. 
п. 
14. 
17. 
20. 
23. 
28. 
29. 
32. 


Examples. 


2. 
5. 
8. 
п. 
14. 
17. 
20. 
28. 
26. 
29. 


Examples. 


2. 
5. 
8. 
11. 


28. 


R160. ба. 16. 
R40. 11a. 118. 
R247. да. 22. 
R59. 2a. 35. 
R69. 13a. 
629. 55. 34. 
£10. 85. 64. 
£8. 55. 214. 
549. 55. 


£9. 185. 
R4. 11а. 


23. 


R2. 14a. I pice. 
R2. 9a. 

R2. 14а. 62. 
R82. 9a. 
R1380. іа. 4f. 
R17776. ба. гор. 
822221. За. 6f. 
21010. 55. 94. 
2,466. 125. 314. 
01758. 175. 214. 


24. 


Ri. 12а. 5 pice. 
R39. 144. 90. 
130. 92. 

R273. 134. 11$. 
ЖАЗ. 155. 814. 
£2. 35. 334. 
£2. 75. 134. 
6467. 45. 144. 


27. 


оо 


403 


R405. та. Sp. 
R57. 13а. 11). 
R52. та. 5$. 
R48. 2a. 65. 
R120. 

437. 35. 44. 
£3. 95. 514. 
Z4. 115. 104, 
438. 75. 
440. 105. 
155. 


R3. га. I pice. 
R2. 15a. 

R52. 12a. 92. 
R518. 24. 
R1973. гда. ур. 
R23930. 10a. 19, 
4509. 15. 54. 
£10103. 05. Std. 
£877. 175. 534. 


Ro. 10a. 3 pice. 
Ro. 8a. 42. 
Rio. 8а. гор, 
ба. 62. 

420. 185, 814, 
211. 125. 834, 
£30. 145. 94, 
4118. 185, 514. 


5 
> 


Оюолоориыг 
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10. 
13. 
16. 
19. 
22. 
25. 
28. 
81. 
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| Examples. 35. 


Rio. 104. І pice ; R17. 11a. 3 pice ; R24. 13а. І pice. 

R48. 14a. 62. ; #68. 7a. 65. ; R38. oa. 62. 

R439. да. 12. ; R519. та. 112. ; R638. 14a. 8$. 

£89. 165. 3d. ; £209. 115. 34. ; £269. 85. 9d. 

£226. 125. 444, : £302. 35, 2d. ; £491. os. 134. 

£201. 195. 444. ; £363. 10s. това. ; 2484. 145. 64. 

R47. гда. 2 pice ; R75 ; R57. оа. 2 pice. 

R2228. тоа. ; R3939. 140. 35. ; R3979. 11a. 

R6106. 12a. 49. ; R5911. ба. 85. ; R7035. 

£2819. 105. 734, | (2228. 25. 84. ; £27851. 135. 44. 

£4816. 135. 214. ; £3503. оз. 64. ; £20434. 65. 34. 

Ri. 14а. 18. 8126. 14. (10.25.64. 15. £37. 145. aa! 
В, 5469. 124. 17. £266. 175. 64. 18. Rico31. да, 


Examples. 26. 


R75. 7а. 2 pice ; R121. ба. 2 pice. 

R288. 7a. 95. ; R366. 7a. 32. 8. В1618. 3а. 62. ; R2706.. 

R6015. за. 9%. ; R8490. 7a. 62. 5. £2235. 125, ба. ; 4490.. 

£12763. 105. 64. ; 44285. 135. 014, 

24934. 105. 018. ; £5432. 105. 934. 

47783. 18s. 104d. ; £8624. 135. 1014. 

R27 54. 94. 92. 10. E1799. 124. 92. 
Examples. 97. 

R3. 2a. r pice. 2. R4. 13а. 5 pice. 9. R7. 7а. 75. 

Rio, 12а. 4$. 5. 312. 13а. I. 6. R5. 15a. ЗА 

R15. 5а. 35. 8. Rio. 1a. 11$. 9. £3. 75. 284. 

115. 314. 11. £55. 125. 944. 12. £53. 185. 744. 

63. 75. 1094, 14. £2.75. 144. 15. Вб. 15a. тор. 

R56. 7a. 5). 17. Ri45. 12а. 65. 18. R143. 15а. 2%.. 

RAI. За. 5). 20. R138. 2a. 85. 21. £9. 155. 1014, 

£55. 135. 214, 98. £47. 75. За. 24. £420. 25. 314, 

Ri. 2a 52. 26. R3. да. 32. 27. R5. 12а, 4f. 


R12. 104, 64. 29. £125. 155. ofa. 30. £12. 185, 10d; 
3a. 9f. 83. іо annas. 33. 2a. 9. 84. 35. ба, 


олье 


Өлөн 


1 
13. 
15. 
17. 
19. 


1 


ооо 


Ночры 


33. 
15. 
16. 


17. 
10. 
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Examples. 88. 


R13. да. 35. 2. R37. да. 10f. 8. R2. 12a. 90, 
R12. 7a. АВ. 5. Вдо. тоа. 10). 0. Rór.oa. 12. 
За. 3%. 8. R2. 2a. 2%. 9. £43. 16s. 84. 
£22. 155. 8d. 11. 25. 25. 2%4. 12. £3.05. 114. 
Examples. 89. 
R5. та. 12. 2. R4. 15а. 7f. ог 86. 3. Ві. тола. 62, 
R3. да. 52. Б. Ву. 10a. 2$. 6. R3. 15a 25. 
Вто. 13а. тор. 8. R9. 3a. тор. 9. £5. 115. 63а. 
Да. 55. 104. 11. Хи. ros. 334. 19. £4. 195. 94. 
Z2. 135. 144. 14. £2. 185. 5414. 
R204. 112., rem. 82. 16. R143. За. 9., rem. 387. 
R65. 8а. 32., rem. 152. 18. R98. 12a. 2%., rem. 9895. 
£14. 105. 62, rem. 64. 20. £127. 165. 2d., тет. 2304. 
Examples. 30. 
9. 2. 15. 8. 24 4. 21. 5. 56. 
| 28, rem. R2. 11a. 6$. М7. 21, rem. R3. 7a. 42. 
до, rem. R3. та. 0f. 9. 32,rem. £18. 35. 34. 
102, rem. £8. 35. 434. 11. 57. 12. 184. 
300. 14. 3426. 15. 7 days. 16. тоо. 
Examples. 31. 
1192320 gr. 2. 170880 gr. 3. 21927 gr. 
165000 gr. 5. 319896 gr. 6. 41865 gr. 
I lb. 4 oz. 6 dwt. 21 gr. 8. r]b.6 oz. 11 dwt. 19 gr. 
10 lb. o oz. 12 dwt. 4 gr. 10. 17 Ib. 4 02. 6 dwt. 16 gr, 
2 lb. 3 oz. o dwt. 23 gr. 12. 31Ь.о oz. 9 dwt. 9 gr. 
24 lb. 6 oz. 8 dwt. 13 gr. 14. 202. 16 dwt. 22 gr. 


2 lb. 6 oz. 14 dwt. 8 gr. 

т lb. 4 02. 8 dwt. 3 gr. ; 8lb. 9 oz. І dwt. 8 gr. ; 

116 lb. 9 oz. 19 dwt. 16 gr. 

8 oz. 6 dwt. 16 gr. ; 20. 18. 41b. 9 oz 
3 dwt. 18 gr. ` 20. 34. 


С.А 30 


456 


> ү? 


Фа 


10. 


18. 
16. 
16. 


17. 
18. 
20. 
22. 


Ф ооо. 


18. 
15. 
16. 


17. 
19. 


ARITHMETIC 

Examples. $9. 
4386816 dr. 2. 1218560 dr. 8. 2005392 dr. 
5361664 dr. 5. 1240064 dr. 6. 84156 dr. 
I ton 14 cwt. 3 qr. 14 lb. 3 oz. 15 dr. 
4 cwt. I qr. 6 Ib. 4 oz. 9. 12 lb. 6000 gr. 
63775 tons Io cwt. О qr. 22 lb. 6000 gr. 
38 lb. І oz. 6 dr. 12. 14 cwt. 3 qr. 26 Ib. 8 oz. 
ІІ tons 9 cwt. 5 qr. 4 lb. 14. 31b. 4 oz. 6 dr. 


6 tons 8 cwt. 2 qr. 18 Ib. 

2tons 15 cwt. o qr. 31b. 15 oz. 14 dr. ; 34 tons 11 cwt. 3 qr. 
I4 lb. 3 oz. ; 129 tons 6 cwt. 2 qr. 19 lb. 10 oz. 2 dr. 

I cwt. 2 qr. 27 Ib. 5 oz. ; 500. 

2 tons I cwt. 3 qr. 11 lb. 8 oz. 18. 2 cwt. 2 qr. 2 lb. 
768. 21. A pound of feathers is heavier by 1240 grains, 
175 lb. Troy. 


Examples. 33. 


8140 kanchas ; 10175 tolas. 2. 6448 kanchas ; 8060 tolas. 
4796 kanchas ; 5995 tolas. 4. 0176 kanchas ; 7720 tolas. 
2288 kanchas ; 2860 tolas. 6. 7040 kanchas ; 8800 tolas. 


I md. 32 seers 14 ch. 8. 1 md. 12 seers І ch. І kancha, 
I2 md. 18 seers 3 ch. 10. 31 md. го seers. 

31 md. 13 seers 13 ch. 12, 41 md. 13 seers 7 ch. 

81 md. 12 seers 1 ch. 1 kancha. 14. 4 md. 27 seers 13 ch. 


7 md. 31 seers 10 ch. 2 kanchas. 

I md. 11 seers о ch. 3 kanchas ; 5 md. 38 seers 3 ch. 2 kanchas ; 
30: md. 11 seers 8 ch. 3 kanchas, 

39 seers I ch. ; 25. 18. 595 md.2 seers 3 ch. 

I seer 2 kanchas. 20. 640. 21. 18900. 22. 75. 


Examples. 34. 


20 tolas. 2. 2280 tolas. 8. 3816 tolas. 
6792 tolas. Б. 45120 tolas. 6. 72600 tolas. 
5 сап. 7 md. I seer. 8. 16 md. I viss 2 seers 6 poll. 


3 can, 12 md. 7 viss 1 seer 5 poll. 1 tola. 


10. 
11. 
13. 
15. 
16. 


17. 
18. 


9 ur 


10. 


12. 
18. 
14. 
15. 
1в. 


17. 
19. 
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4 can. 16 md. 3 viss 2 seers 2 poll. 2 tolas. 

2 viss 2 seers 4 poll. 12. 1 can. 8 md. 7 viss. 

86 can. 5 md. 14. 4 md. 3 viss 3 seers 6 poll. 

II Can. I4 md. I viss I seer 6 poll. 

I can. 3 md. 2 уі 2 seers 6 poll. ; 11 cán. 19 md. 6 viss 

4 seers ; 38 can. 9 md. 4 viss 6 poll. 

I2 md. 4 viss ; 40. 18. 15 сап. 13 md. І viss 24 poll. 

I md. I viss I seer I poll. 20. 960. 21. 4375. 
Examples. 35. 

73728000 dhans. 2. 801792 dhans. 8. 756608 dhans. 

23224320 dhans. Б. 31488 dhans. 6. 1257984 dhans. 


I can, 33 seers 24 tanks. 8. r can. 7 md. 12 seers I tank. 
I8 md. 39 seers 39 tanks 2 mashas. 

135633 can. 13 md. 24 seers 32 tanks. 

2 md. 3 seers 22 tanks 2 mashas. 

2 can. 5 md. 37 seers 11 tanks. 

I2 can. 3 md. 14 seers 36 tanks. 

3 can. 3 md. 32 seers 59 tanks. 

7 can. 8 md. Io seers 5 tanks. 


16 md. 36 seers 53 tanks ; 6 сап, I md. 32 seers 36 tanks; 
39 can. I md. 25 seers I5 tanks. 


3 md. 32 seers 56 tanks ; Доо. 18. 18 can. 8 md. 9 seers. 
I md. I seer I tank. 20. 6400. 


Examples. 36. 


4500 in. 2. 39600 in. 8. 190080 in. 4. 380160 in. 
182556 іп. 6. 209880 т. 7. 612018 in. 8. 762 in. 
1110 in. 10. 1467 in. 11. 184878 in. 19. 431766 ın, 
28 ро. 2 yd. 14. 36 ро. 4 yd. 15. 19 po.2 yd. 1 ft. 6 in. 
35 po. 3 yd. 1 ft. 6 in. 17. 6 po. г yd. 10 in. 

I mi. 36 po. 5 yd. І ft. 19. і ті. I fur. 9 po. 4 yd. б in. 
I mi. 2 fur. 4 ро. 2 ft. сіп. 21. 5 po. Io in. 

I mi. 7 fur. б po. 1ft. 28. 3 mi. 5 fur. 24 po. 3 yd. 2 ft. 3 in. 
I5 mi. 4 fur. 28 po. 2 ft. 6 in. 25. 504 in. 26. 63 in. 
126 in. 28. 100 nails. 29. 44 nails. 30, ṣo ells. 31. 8000. 
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1 
1 
18. 
17. 
18. 
19. 
20. 
21. 
23. 
25. 


мол, 


OM HH 


ARITHMETIC 


Examples. 37. 

752716800 sq. in. 
80760240 sq. in. 
200196 sq. in. 
22632732 sq. in. 


29808 sq. in. 2. 4704480 sq. in. 
8028979200 sq. in. 5. 47358432 sq. in. 
7880004 sq. in. 8. 127692 sq. in. 

300384 sq. in. ll. 17546220 sq. in. 1 


лю OD с 


12 sq. ро. 2 уд. 14. 2454. ро. 14 yd. 1 32 sq. ро. 3 yd. 
33 sq. po. 1 уд. 6 ft. 108 in. 

I ac. 2 ro. I8 po. 19 yd. 4 ft. 72 in. 

7 ас. 3 ro. то po. 8 yd. 4 ft. 72 in. 

2 ac. 25 po. 8 yd. 2 ft. 36 in. 

2 ас. 2 po.25 yd. 3 ft. 72 in. 

5 sq. yd. 5 ft. 34 in. 22. 2 sq. po. 3 ft. 94 in. 

25 sq. po. 5 yd. 7 ft. 62 т. 24. тас. 2ro. 11 po. 28 yd. 51 fn. 
4390848 sq. in. 26. 48400 sq. yd. 


Examples. 38. 


23280 ga. 2. 4025 ра. 3. 42140 ра. 4. 124000 gà. 
6399 ga. 6. tL1ollooga. 7. ТЫ. 6 cot. 15 ch. 

2 cot. 4 ch. 8 ga. 9. 1 bi. 4 cot. IO ch. 12 ga. 

I bi. ІІ cot. 4 ch. 


Examples. 39. 
139968 cu. in. ; 326592 cu. in. ; 559872 cu. in. ; 746499 cu. in. ; 
933120 cu. in. ; 1819584 cu. in. 
2 cu. yd. 17 ft. 768 in. ; 21 cu. yd. 4 ft. 966 in. 


Examples. 40. 


404 gills. 2. 2816 gills. 8. 1504 gills. 4. 1696 gills, 
9344 gills. 6. 18176 gills. 7. 159744 gills. 8. 50432 gills, 
428032 gills. 10. 31 gall. 1 qt. 

1 barrel 28 gall. 5 qt. 1 gill. 12. 2 barrels 34 gall. 1 qt. 
6 barrels 9 gall. 3 qt. 1 gill. 14. тат. 3 bus. 2 pk. 1 gall. 3 qt 
5 bus. 3 pk. 3qt. І pt. 16. 1 last 2 qr. І bus. 2 pk. І gall. І qt. 
4 lasts 1 ld. 3 qr. 1 bus. 3 pk. 1 qt. 1 pt. 1 gill. 

25 №. avoir, 19. 3500 lb. avoir, 20. 64; 32, 


огы 


12. 


e n 


EB usu 


15. 


20. 
23. 
26. 
30. 
34. 
38. 
42. 
46. 
49. 
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Examples. 41. 


25923 sec. 2. 637800 sec. 3. 1512000 sec. 

I hr. 23 min. 20 sec. 5. І da. 3 hr. 26 min. 5 sec. 

I da. 3 hr. 46 min. до sec. 7. І wk. 4 da. 13 hr. 46 min. 40 sec. 
94. 9. 121. 10. 244. 11. 577. 

289. 18. 821. 14. Thursday. 15. Wednesday. 


Examples. 48. 


26247". 2. 865535". 8. 1296000". 
17. 6'. 40”. 5. 10% 32'. 36". 6. rrt. gle. 26°. 40". 
I rt. gle. 47°. 36. 8. 3rt. gle. 4". 20'. 54". 


Examples. 43. 


24000. 2. 104 геатп 3 quires 8 sheets. 8. 432. 


Examples. 44. 


I120 gr. 2. 1632 gr. 3. 24960 m. 
192000 m. 5. 612309 m. 


Miscellaneous Examples. 45. 


61200. 2. Від. 13a. 65. 3. £569. 15. 74a. 
479 mi. 2 fur. Б. R13. 3a. 6. 2028. 

та. 40. 8. 15. 944. 9. 16384. 10. 105 parcels, 30 seers rem. 
96. 12. 1920. 18. п. 14. 8188. 11a. 95. 

R12. 152. 65. 16. R48. 14a. 95. ; R343. ба. 35. 


R2. тоа. 3$. 18. R500. 13а. 92. 19. Хт. IS. 114. 
R5. га. 21. R3754. 94. 95. 22. 6.34. 

$6 yr. 3 mo. 7 da. 24. 160. 25. 5 sec. 

3960. 27. 2ft.7 in. 28. 4196. 29. R83. 12а. 


R32. 11a. 02. 81. £66. 125. ба. 32. 17. 88. R687. 10a. 
£30. 55. 144. 85. £66. 135. 44. 36. 104. 87. 53. 
130 №. 39. 16 yr.4mo.2da. 40. 45.24. 41. 25.64. 
62. 43. 12 seers. 44 5md. 465. 8 min. 18 sec. 
5 ft.4 in. 47. 16th September. 48. Friday the 8th of Мау. 
53 hours. 50, 192000 miles рег сес. 51. 68, 52. 19, 


470 


53. 
67. 


O N н 


гт m е сә ы 


Фромм 


б. 


ARITHMETIC 


3yd. 54. R2.34. ББ. 11088. 56. 4497 times. 
18000. 58. R2745. 59. 41 yd. 4 in. 60. 28 yr. 13 wk. 4 da 


Examples. 46. 
84. 2. 44. 8. да. 
Receives /13. 135. 94. 5. Ві. 7а. 3$. 
Examples. 44. 


Gains R2. За. 2. R21. та. 62. 8. B30. 4. HR7.12a. 
R30. 7a. 65. 6. Ri. Ioa. 32. 7. 32. 8. 44. 

Дт. IS. 10. 24qr. 11. 8s. 44. per yard. 

Ri. а. per lb. 18. Gain 125. 64. 14. 44. 

(i) Rt. 2a. ; (її) Вт. 3a. 


Examples 48. 


да. 25. 2. Хт. 45. 8. 15а. 4. R9g.6a. 5. 25. 3% 
25. 34. 7. 24. « 8. 6seers. 9. 9 Ib. 10. 25.64. 


Examples. 49. 
A, 823. 6с. ; B, R16. та. 95. 
A, £12. 65. 744. ; B, £16. оз. 10bd. 
The two get R34. 3a. 12. each ; the rest R22. 40. 49. auch: 
Each man, R20. 4а. 65. ; each woman, R26. 4a. 65. 
A, R16. ба. тор. ; В, R13. ба. тор. ; С, RY. ба. тор. 
A, R113. 134. 35. ; В, R106. 13a. 35. ; С, R108. 132. 32. 
£40. 

Examples. 50. 
Boy, Вто. ба. 4$. ; girl, Bs. 3a. 25. 
A’s share Вс. 9a. 65. ; B’s=Rio. ба. 45. ; C's R5. За. 25. 
Each man, R12. 8a. ; each woman, R6. Да. ; each boy, R3. 2a. 
A, £6. 148. ба. ; В, 43. 75. 34. ; С, LI. 135. 714. 
One gets £5. 35. 9d. ; and the other two, £2. 115. 1039, each. 
A, R26. 15а. 35. ; В, R12. 8a. 65. 

Examples. 51. 
12 2. то. 8. 12. 4. 16 
I1 rupees, 22 half-rupees, 44 quarter-rupees. 6. за. 


оян 


18. 
17. 
al. 
аб. 
29. 
88. 


п. 
1в. 
21. 
2в. 
зо. 
84. 
89. 
44. 
49. 
54. 


bur 
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Examples. 59. 
R3. 7a. 95. 2. Вто, 2a, 
The price of a horse is R75. 8a., of a cow, R25. 8a. 
and of a sheep, R5. За. 
A mark 1134. ҙа gulden ту. 1114, ; a rouble = 35, 134. 


R38. да. 62. 
Examples. 58. 


2, 3. 2. 3,59. 8. 2, 3, 4,9. 4. 2, 3, 4, 5, 10. 
2, 3, 4, II. 6. 2,11. 7. 2,3, 5, 10. 8. 2,4. 
None. 10. 5. 11. 2,3,4,8,11. 12. 2, 3, 4, 8, 9, 11. 
3, 5. 14. 5. 15. 2,4, 5, 8,10. 16. 2,4, 5, 8, 10. 
3, 9. 18. 3,11. 19. 2, 3. 20. 2, 3, 5 9, IO. 
7. 22. п. 28. 13. 24. 7, 11, 13. 
11. 20. 7,13. 27. None. 28. 7,11,13. 
6, 12 80. 6,12. 3l. 6, 12, 30. 32. None. 
2:% 1. 84. 1;7;2. 85. 2717. 
Examples, 54. 
2%, 2. 213. 8. 2.31, 4. 23.3. 5. 3. 
25. 8. 213. 8. 2.53. 9. 377. 10. 26, 
25,5. 12. 251. 18. 38.11. 14. 23,58. 16, 233, 
2411. 17. 33.13, 18. 25.32, 19. 3%5.11. 20. 5% 
33.37. 23. 2.3.527. 28. 214.38. 24. 255.11, 25. 24.58, 
2.52.73. 27. 21.32.5, 28. 37.13. 29. 29.35, 
23.3.51.23.20. 81. prime. 32. prime. 88. 3% 
prime. 35. prime. 36. prime. 37. prime. 88. 32.23. 
prime. 40. prime. 41. 117.31. 42. 3.13% 48. 17.269. 
prime. 45. 23.31. 46. prime. 47. 13.503. 48. 11.163. 
prime, 50. 29.47. БІ. то. 52. п. 58. 11. 
57. 55. 57. 56. 6,8,12,24. 
Examples. 55. 
3. 2. 4. 8. 5. 4. 18. 5. 5. 6. 12. 
75. 8. 4. 9. 24. IO. 5. 1. 4. 
No common factor. 18. 56, 14. 25. 15, 28, 
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7. 
13. 
19. 
25. 
81. 
87. 
48. 
49. 
54. 


10. 
14. 
18. 


п. 
1в. 
81. 
35. 
29. 
88. 


T. 
12. 
17. 


48. 2. 
IOI. 8. 
I9. 14. 
173. 20. 
213. 26. 
No. 32. 
Yes. 38. 
17. 44, 
57. 50. 
16. 6556, 
96. 2. 
259488. 
759655. 
159137. 
2376. 

48. 2, 
1680, 7. 
7200. 12. 
3570. 17. 
237510. 
98280, 

1296 sq. in. 
131 yd. g in. 
4a. 2. 
? іп. 8. 
3 cwt. 19. 
ба. 18. 


ARITHMETIC 

Examples. 66. 
2. 9. 4. 4. 12. Б. 29. 6. 124. 
143. 9. 377. 10. 7. 11. 133. 19. 25. 
15. 16. 53. 16. 28, 17. 39. 18. 113. 
147. 21. 221. 22. 3. 23. 57. 24. 287. 
221. 27. 15. 28. 1536. 29. 257. 30. 6. 
Yes. 88. No. 34. Yes. 85. No. 86. No. 
Yes. 39. No. 40. 37. 41. 37. 42. 23 
3. 45. 5. 46. 35. 47. 63. 48. 17. 
2. 5L 2 52. Ві. 4а. 53. за. 
32. 56. No. 57. 180 gall. 58. rtola. 

Examples. 57. 

3724. 3. 89r. 4. 3520. 5. 7488. 
7. 672. 8. 23374. 9. 87087, 
ll 49077. 12. 734877. 13. 96672. 
15. 183645. 16. 2672700. 17. 2310. 
19. 85256. 12а. 20. 64. 21. 390. 

Examples. 58. 

48. 3. 720. 4. 36. 5. 2520. 
28050. 8. 360. 9. 1890, 10. 7560, 
144. 18. 8415. 14. 7920. 15. 792. 

228150. 18. 98280. 19. 49140. 20. 5481. 
22. 2520. 23. 1680. 24. 10800. 
28. 189. 27. 389. 28. 141. 

30. £189. 3l. 14 min. 82. 90 miles. 
94. 677. 35. 232792560. 36; 75 yards. 

Examples. 59. 

45. 8. 2g. 4. т seer. Б. ба. 6. 9% 

50. 9. roin. 10. 44. 1. зрісе. 

160 yd. 14. 6ch. 15. 939. т. 16. 7 Ib. 

да. 19. тї. 020. 4 91. 15 mim, 


1. 228449. 2. 3498 00; МИ, ӘР, 

З. За; ge, DAE, 4. 19; 15 09; 8985 t6 185 ets ААР 
$. 18; 86:76:34; 86. 565 Ч. bb bt. 
Examples. 61. 

Ld 2. $. 3. 4. 4. 3. 5. $. 
8. 4. Ч... 8. 4. 9. 4. 10. 4j. 
11. 4. 12. 1. 13. 8. 14. 3. 15. 4. 
16. i. 17. $. 18. 4. 19. Ж. 20. 3. 
Examples. 61a. 

1. 3 2. $. 3. 45 4. д. 5. 3. 6. à 
7. 19. 8.1, 9. 5. 10. $. п. & 12. $ 
18. 2. 14. А. 15. 28. 16. H}. 17. 85. 18. Н 
19. 18. 20. 89 91. i$. 22. 4. 23. M. 94. M 
25. 193. 28. 39. 27. 2. 28. 323. 29. 3$. 30. 438 
31. 43. 32. 3. 33. Ы. 34. $ 35. 44. 

Examples. 61%. 

1. $. 2. $. 3. $. 4. я 5. 2 6. 4 
7. th 8 $^. әз 10. Ш. № 12. {. 
Examples. 69. 

1. 2. 2. 81. 3. 204. 4. $f. 5. 26. 
6. 194. 7. ВАА. 8. 2882. 9. 1103, 10. 4392, 
11. 5807, 12. ІҢ» 13. 948, 14. 29641, 15. Ы, 
46. 148. 17. 8349. 18. 2888 19. 8944. 20. 499, 

- Examples. 68. 
1. 3%. 2. 24. 8. 44. 4, 5}. 5. 38. 
6. 31. 7. 9. 8. 64. 9. 9%. 10. 5. 
11. oj] 12. 4. 13. 34. 14. 4H. 15. з. 
18. 4%. 17. 2%). 18. 744 19. 56$ 20. 7. 
21. 2812. 22. 329. 23. 101$. 24. то. 25. 48$.. 
86. 2}, 27. п. 28. тоф. 29. п, 30. 4833. 
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Examples. 60. 


423 


474 ARITHMETIC 
Examples. 64. 
1 4i 2. фр уб. 3. 1048. 4. wo) үн, ү» 
5. 45440 6. на 88, 482. 7. 29539. 8. $5 бо бо 
9. d» ide 800) soo збо" n. бо Зб» #68: 
12. б 905, voo. u 13, 1» 18. 14. $b sis а. 
15. 19 ibr 18. 46108) 183, тов. 17. i$ тр 1 4 15 
18. $$, 88, $6 1615 19. р, д, тво ten TH. 
20. 3485, 3353, 8254; нь 3284. 21. $08; 850) #00, 800: 608. 


113: 125 BAD PAs yà. 28. 420» so» sito 100) aids 
15 250, 258, 15, 48. 25. 4%, 285% sido: ӨТ» viso 


2 EE ARS, 85 В, it 27. 115 ff» dr» Hb dei 


Examples. 65. 


. 8. 2. 1%. 3. 88. 4. $$. 5. Р в 2%, 
. $$ greatest, 18 least. | 8. 19 greatest, # least. 

. 39 greatest, 49 least. 10. 44 greatest, 2 least. 

. д greatest, 15 least. 12. ,& greatest, „0 least. 


D т» $. 14. % үу, Ж. 15. 4Ь%. 
25, 38, 2. 17. 45, $4, 24. 18. 111,148, 48. 
$, В, 34, $. 20. Н fb т. 21. 1,414 5. 


Examples. 66. 


. 21. 2. 19. 8. 8. 4. If; 5. 20 6. 1%. 


І. 8. 74. 9. 19. 10. jf. 1. ії. 12. 1%. 


Ii 14 14% 15. 1898. 16. id. 17. 4. 

т. 19. 4% 20. 45%. 21. 244. 22. 493. 

2: . 24. 45%. 25. 213. 26. 14141. 

3$8. 28. 2. 29. 34133. 30. 2,544... 
, Examples. 67. 

73. 2. 144. 3. 1255. 4. 15. 5. 23 

299%. 7. 58. 8. 418. 9. 1084. 10. и 


1488. 12. 14. 18. 16083. 14. 3453. 15. 138. 
315. 17. 97644. 18. 154. 19. 17498. 20. 64. 
R29. да. 5310. 22. £7. 175. 0344. 


28. 
25. 


6. 


ANSWERS 


15 yd. 2 ft. 645 in. 
21 oz. o dwt. 19$ gr. 


3. 2. 61. 8. 4. 4. А. 5.Н. 6. т. 
М в Ж. 9. ДР. 10. à. 1. А. 12. 484 
143. 14. 545. 16. 5. 16. 5. 17. b 18. $ 
№. 20. 393. 21. yy. 22. №. 28. ә. 24. M. 

Examples. 69. 
3$. 2. 25. 3. 34. 4. 5% 5. 5% 
5“. 7. 68. 8. 85, 9. oj. 10. 38. 
48. 12. 53. 13. 2$}. 14. 849. 15. ОН 
984. 17. зоН. 18. 64%. 19. 62. 20. 9M. 
22. 92. 6. 23. 820, 24. ой. 25. 8}. 
1243. 27. 15M. 28. тод. 29. Igy. 30. 64. 
631. 32. 74. 33. з}. 34. 2%. 35. ор 
$5. 37. 1222, 38. 14%. 39. $. 40. 3. 
Кто. 12. 1$. 43. R2. 12. 9$. 43. 84. 4. 35. 
Хто. 9. 55. АБ. £5. 12. 1048). 46. буа. 58 in. 

Examples. 70. 
48. 2. 7. 3. оү. 4. 34. 5. 5}. 
195. 7. 10). 8. 300. 9. 28. 10. :0. 
223. 13. 233. 18. 1828. 14. бої. 15. 195. 
6%, 17.. 13). 18. 472. 19. 66$. 20. іо% 
334,4. 29. 621. 98. 3288. 24. 198). 25. 213. 
12243. 27. 4873. 28. 1771. 29. 28,55. 30. 3848. 
1949595. 32. 441H. 88. 89945. 
38645. 35. 229994555. 86. 31903. 
20043 s. 38. 63993. 39. 21.18.18 
44.9.7%» 41. R50.7.24. 42. 840.4.5. 
02.4.5. 44. 036.7 .24. 

Examples. ТІ. 
$. 2. д. 3. 26 4. 4. 5. 4. 
зіє 7, тї 8, тір 9. xy 10. ұ 


ТО EXAMPLES 


24. 


12 lb. 1 oz. 29 dr. 


475 


26. 20 hr. 24 min. 3348 sec. 


Examples. 68. 


476 


11. 
16. 
21. 
"26. 
31. 
35. 
38. 
43. 
47. 
50. 


1. 


18. 
18. 
23. 
28. 
33. 


5. 
9. 
12. 


1. 
6. 
п. 
16. 
21. 
286. 


я = 


ARITHMETIC 
wets 13. 44, 13. shy 14. я. 15. shh. 
ті. 17. 15 18. & 19. д. 20. В. 
1}. 22. Ж. 23. 41. 24. 4, 25. 424. 
121. 97. 178}. 28. 641. 29. 15238. 30. то А. 
6245. 32. 381. 33. 28%. 34. 188. 
R1.5.645. 36. R2.9.74. 87. £1.17. off. 
£7 . 13. 10%. 89. бо. 40. 192%. 4l. 4333. 
112%. 48. 44h. 44. 26$. 45. 21734. 46. 14638. 
R2.9. of. 48. R1.4. ofp 49. R32.5.64. 
R6.4.21£. БІ. £3.11. 6$. 52. 23.19.11. 
Examples. 78. 
5 2 3 3. 3. 4. 8 5. 45. 6. A 
3. 8. Ж. 9. # 10. 3. 11. 14. 12. 2$. 
3248. 14, 24. 15. 3. 16. 14% 17. то. 
8. 19. 284. 20. 16%. 21. 95. 22. 8. 
3$. 24. 35. 25. 8. 26. 1589. 27. 124, 
40%. 29. 28633. 30. 2. 31. 2,5. 32. 318. 
48. 94. фі 35. X. 36. 28. 37. 294. 
Examples. 78. 
1386 in. 2. 2574 in. 3. 5742 in. 4. 7722 іп. 
9702 іп, 6. 39582in. 7. 673308in. 8. 274428 sq. in. 
500652 sq. ш. 10. 1136916 sq.in. 11. 1528956 54. in. 
1920996 sq. in. 18. 59864508 sq. in. 14. 4033699560 sq. in. 
Examples. 14. 
% 2. 4. 3. І. 4. Ig. 5. 1j. 
14. 7.3 8. 23. 9. 188. 10. 14. 
$. 12. В. 13. 113. 14. 63. 15. 17%. 
ой. 17. 2Н4. 18. % 19. 1. 20. 3. 
фр 22. 14 28. 6), 24. зу. 26. 16. 
% 27. ІД. 28. 4, 29. 933. 30. The former. 
Examples. 15. 
%:1. 2. 41:23 3. тіт; 29. 4. gh; 8 
wis ; 20. 6. gy; 104. 7. 0; 409%. 8. 5:42. 
ч 
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9. ;1574 10. )$; 63. 11. :1:8, 12. 41:70Н. 
13. 3in. 14. 2$. 15. 1 min. 45 sec. 


жы 
Miscellaneous Examples. 18. 


1. 6}. 2. 15. 3. 41. 4. д. 5. +5. 6. 5. 

7. 16. 8. 2. 9. £4.19. 5. 10. R840.6. 10b. 
11. 95olb. 19. BRrs20. 13. £50. 14. 4àx5i.15. $. 
16. 4 17. gy 19. 3. 20. 5. 2L $ 22. 3A 
23. 14. 24. 44, 25. X 26. 4 27. Вбо. 

28. £720. 29. 1з. 80. 22 miles, 31. 400 inches. 
32. 8,6, 3, 2 ; 24 kingsinal. 88. 34. 84. 15.36. И. 
36. 5times. 37. 4%. 38. 27 hours. 89. 34 40. 310. 
4l. 13; 17. 42. 30. 


Examples 11. 


| 2. 1%. 3. 3$ 4, 12. 5. % 6. 24. 
7. 313. 8. 4). 9. үс 10. $. 11, 3. 12. 3 
13. 51у. 14. 964. 16. 17. 16. 388. 17. 4%. 18. 4. 
19. 115. 20. 4. 21. 18. 92. 8484. 23. й. 24. iji 


кі 
cko 


? 
Examples. 78. 


: 9, 14. 3. 45. 4. 2394. 5. 24. 6. 153. 
7. 1%, 8. бАМ. 9. 47, 10. $. 11. #2. 12. ү. 


m 
ес 
е 


Examples. 99. 

2. 4. 3. №. 4. 6. Б. 1. б. i$. 
7. 14. 8. 3. 9. ij: 10. д. 1IL } 12. №. 
13. 3454. 14. 5. 15. 2. 16. 1355. 17. 22%. 18. 4. 
19. 2. 20. үд 21. 221. 22. $$. 28. 21}. 24. 88. 


к 
ет 
mdi, 
ю 


Examples. 80. 
1, 3. 2. 33. 8. Тог 4. 38. 5. 915. 6. 16. 
7. 12. 8. 7ф 9. оір 10. 56. 1. 4. №. 1 
19. 411. 14. г. 15 $f. 10. 12$. 17. 4 1. 18. dH. 
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Өр 


18. 
21. 


1. 


16. 
21. 
26. 
81. 


7. 
10. 
18. 
16. 
18. 
22. 
24 
21. 
80. 
93. 
86. 
89. 
41. 
46. 


I. 2. 
в. 7. 
71. 12. 
I245. 17. 
$. 22. 
Бы. 2. 
2%. 17. 
Ұй. 12. 
49. 17. 
Igy 22. 
I. 27. 
9%» 82 
R3.10.4. 
R8.8.8. 
£433. 16. 4. 
R70.9. 4. 
Sil. 5. 95%. 
R52 .6. 16$. 


£15.10. 2}. 


ARITHMETIC 


Examples. 8]. 


1}. 8. 74%. 4. б. 5. 2%. 
sth 8. зА 9. ин. 10. gH. 
44. 18. 4. 14. sj 15. 8H. 
I. 18. ro. 18. 1%. 20. 46. 
28. 
Examples. 87. 
2. 8. 2. 4. ТИХ. 5. 3. 
I. 8. 1445. 9. gir. 10. Ц. 
$9. 13. 3. 14. 54. 15. 57317 
75. 18. +. 18. 55. 20. 5$. 
$. 28. т. 24. 4. 25. 1. 
fy 28. SAE. 29. 841. 30. тоу. 
22. 33. Mà. 34. 31. 35. 38. 
Examples. 83. 
2. Rr.10.8. 3. Ві. 14a. 
5. Ві.3.6. 8, 7a. 62. 
8. £58. 105. 9. £29. 145. 
11. Бі .12. 8. 12. R1.2.8. 
14. £38. 8s. 15. 65. 34. 
17. R19.9.9. 18. 195.6454. 
20. R284.2.06,. 21. /22.14.3}$4. 


4 cwt. 2 qr. 24 lb. 12 oz. 


25 min. 254% 
R1.0.594. 
Ё22.1.03. 
105, 11944, 
165, 1014. 


£3.18. 58481. 40. 


4614.15.32. 
W217.15.6 


. 45. 


sec. 25. 
28. 

31. 

34, 

37. 


ВІ22.3.8. 
R31 .8. беж. 
12a. 94885. 
58.5. 1$. 
42. 83.9. 4$. 
185, 0112. 


2 pk. 14$ gall. 


23. 343 yd. 1 ft. 103 іп, 
26. E146. п.п. 
28. £7.19. 10}. 

32. R5.10.7. 
35. 42.8. 74. 
88. R:4.6.0Hf. 


Н of R6. тта., $ of R7, R3. 


43. R6.5.93. 


1. 


18. 
18. 
44. 
29. 
84. 


1. 


11. 
18. 
15 
17. 
19. 
21. 

23. 


1. 
в. 
11. 
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Examples. 84. 


3. 2. of 3. uk. 4 7%. Б. 714. 6. 78. 
7h 8. 3% 9 НЬ 10. Hj 1L НЬ 12. WA. 
8, 14. #14-15. 293, 10. gy. 17. 33b 18. Нь 
534. 20. 2Н4. 21. ҚУ, 22. ЫҚ) 23. 4 
8Н1. 25. 4294. 26. 523. 27. үүл 28. ng. 
8119. 30. д. 31. ж. 32. 423. 33. 4 


г. 35. М. 36. 118. 37. 141188. 40%. 
407, 40. 45. 41. 3Ң. 42. 56%. 48. 9. 
28. 45. 214 46. 4 47. №. 48. 4. 


M. БО. 1%. 51. Igo. 52. 3. 58. $. 


Miscellaneous Examples. 85. 


18. 2. R72. 3. R38. ба. 45. ; R12. За. ; R12. 8a. 
Ж7.2.13. 5. R3. 13a. 836. 6. 195. 1184, 
Дт. 13. 73. 8. 6f ft. — 9. R122.13.9. 
£2. 95. 11. Ri.6a 12. 2. 18. 2. 14. 1... 
Іші 16. 4. 17. 46. 18. 8785862. 


3.4.6.20. ,&. 21. 7202. 22. 12. avoir. 23. A. 


Examples. 86. 
3, 2. 201. 8. ‘07. 4. ‘104. Б. ‘0008. 6. “000009. 


1204006. 8. “013005. 9. 'ооогооог. 10. 100'502. 
70, 7 3 7900; "007. 12. 290; 29; 29000, 7029. 

2, 02 ; 200, “ООО2, 14. 22, 002: 20, '00002. 

34» 734 ; 3400, "0034. 16. 703; 703 ; 7030, 00703. 
10:03, "1003 ; 1003, "001003. 18. “07; ‘0007 ; 7, ‘000007, 

392, 3°92 ; 39200, 10392. 20. 23475, 2'345 ; 23450, 02346, 
ЗОООО, ЗОО ; ЗОООООО, 3. 22. 1232, 12732 ; 123200, 1232, 


т. 24. ‘ol. 45. 35:705:;40. 26. 725; 06; "3. 


Examples. 87. 


3. 2. 55. 3. gk. 4. 3. 5. M. 
Е 7. uds 8. 48. 9. 1. 10. 8. 
SOR, 12. 388. 18. &. 14. ys 15 Ц 
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18. 
21. 
20. 
81. 

86. 
41. 
46. 


к 


11. 
15, 
18. 


к 


16. 
19. 


о я у 


18. 
18. 
22. 
ав 
80 
84. 
38. 
42. 


ARITHMETIC 


тд. 17. 285892. 18. 292. 19. 25931,20. 1250982; 
23. 22. 7% 29. 8. 24. 11. 25. 2%. 
345. 27. 95. 28. 618g. 29. 33050 30. 74%. 
124. 32. п. 33. 2498og. 34. 154%. 35. пб 
12: үн. 37. 7. 38. ‘9. 89. 12, 40. 24. 
"03. 42. ‘0725. 48. ‘0329. 44. ‘09. 45. 172345. 
"02. 47. 20003. 48. ‘ol. 49. '0125. 50. “00070. 

Examples. 88. 
20163. 2. 37479. 8. 4331. 4. 80°33. 5. 1036411. 
I. Ч. 10. 8. 90090090. 9. 1453302. 10. 8. 
1000, 19. 41711157. 18. 66022981. 14. 65772236. 
7321131. 16. 8347723478. 17. 474790190. 
4174810 тіп, 19. 332475 ft. 20. 41'307 in. 

` Examples. 89. 
7084. 2. 190711. 8. 1209022, 4. 19970334. 
62°65. 6. 204103. 4. “000275. 8. “0118766. 
75554623. 10. 342817. 11. 7. 12. 2:063. 

JOOI. 14. (190949. 15. 988309. 

696'162. 17. 839583. 18. 1999'25218,. 
128471. 20. Ву 314159. 21. By 27185. 

Examples. 96. 
74°52. 2. 367. 3. "13446. 4. 6006. 
"001024. 6. “000324. 7. 28:00028. 8. 24569384. 
40:604. 10. 30228. 11. 162023, 12. ‘0003125. 
4264014. 14. 8. 15. 758. 16. 8, 17. 216°32. 
.589`12. 19. “00008, 20. ‘0000423. 21. “000037438028, 
"819. 23. ‘ооо. 24. ‘82008. 25. 35. 
30017497. 27. 120011. 28. “095. 29. :134452c025. 
486328503. 81. 15625. 82. ‘015625. (83. ‘00008. 
216.” 95. 1331. 36. т. 87. '000000125. 
2401. 39. oo081, 40. 27%. 41. 389374. 
2607255. 48. 7'5667. 44. 9000025. 45. 421°36875. 


es 


18. 
17. 
al. 
25. 
29. 
33. 
37. 
41. 
45. 
49. 
53. 
56. 


во. 
64. 


867. 


то. 
74. 
79. 


B3. 
87. 
91. 
94. 
96. 
98. 


100. 
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Examples. 91. 


1'27. 2. 1'372. 3. 12. 4. '00043. 
1°99. 6. “0000470. 7. °000026375. 8. 1073. 
"200002. 10. 177125. 11. ‘0000000212. 18. ‘0528. 


1'84782... 14. “00000... 15. 249367... 16. ‘ооощо... 
"ОООО2.... 18. 371428... 19. 1°30586... 20. ‘orgoo... 
“00003... 22. 20625. 23. “46625. 24. ‘004857... 
"226. 26. 12'181818... 27. 272937 5. 28. ‘000540... 
*659. 90. ‘001666... 81. 31°25. 92. 352725. 


"24. 84. 2532. 85. 1200. 38. 640. 
“002. 88. “374. 89. 20. 40. 2040000. 
22900. 42. 58070, 43. 3596. 44. 12132. 
17500. 46. r4. 47. 750000, 48. ‘007853. 
128718518... 50. 5:20833... БІ. 33333333... 52. ‘08366... 
"02320... 54. ‘00650... : 55. 33057851:23966... 
83733325. 57. 958004... 58. ‘01216... БӨ. 350. 
752. 61. 2'533333... 62. 6°3125. 63. ‘оодод?... 
327147295714... 65. 562871428... 66. 119175. 
1145933333... 68. “018181... 69. “021428... 
377777777." 71. 7. 72. 8. 18. 727. 

“5. М5. "25. 76. 7% 177. 7125 78. “375. 
14375. 80. 309375. 81. 9875. 82. 3°28. 


2:68. 84. “33333... 85. "16666... 86. ‘28571... 
"27272... 88. ‘69230... 89. 1'44444.. 90. 718181... 


833333... 92. 1034482... 93. 58:41666... 
"8, 775» 6666... 95. “5, '4166..., 2727... 
'55, "5333,3 7525. 97. 7375) 3125, 2187... 
'44 74333... 735. 98. 77777... 77142..., 6. 


0216, 101. 71125. 102. 3135. 108. 2. 


Examples. 92. 
‘25 ; 108'75. 2, °03 3 72°12, 3. ‘004 ;4. 4. 45,56. 
'005 : 16. 6. 112; 72. М. ‘ooor ; 08. 8. (06, 117546, 
03,18, 10. 06,180, 11. 05:14, 12. 25:15, 
С, А, 31 
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1. 
5. 
10. 
16. 


or 


11. 
14. 
18. 
22. 
26. 
30. 
35. 
38. 
40. 
43. 
47. 


оол 


1 


14. 
16. 
18. 
20. 


ARITHMETIC 


Examples. 93. 


Non-terminating. 2. Terminating. 8. N.T. 4. T. 
N.-T. 6. N.T. 1. М.Т. 8. N.-T. 9. N.T. 
N.-T. 11. T. 18. Т. 18. Т. 14. Т. 
М.Т. 16. 3,6,7,9,11,12, 13, 14; 15, 17; 18, 19. 
Examples. 94. 
3, 2. 3. 3. "314285. 4. 116, 5. г. 
1538461. 7. ‘46. 8. 1906. 9. 722. 10. 3330768. 
11904761. 12. 'о4%. 13. 3780003. 
2083. 15. 38846153. 16. 7481. 17. 5285714. 
10576923, 19. 713. 20. 9:642857і. 21. 106198. 
1394230769. 23. 43о3571425. 24. 34556097. 25. 512. 
б. 27. 6:171423. 28. 1772. 29. "126984. 
4%. 31. 16. 32. ‘о. 33. ‘обв. 84. ‘odors, 
'офоот®. 86. 9106. 37. 313714283. 
%588235204117647. 39. 2:1052631578947 36842. 
086956 5217391304347826. 41. 10:00. 42. “090906. 
‚ 2'307693. 44. 2857142. 45. 27°37. 46. 237. 
7:8695652173913043478260. 48. 16714235. 49. 6676923, 
6428571413. 51. “52. 52. “ооо73. 
Examples. 95. 
234534. 2. ‘34707. 3. “67676. 4. 723444. 
"001331. 6. ‘1234523. 7. ‘1234123. 8. 712345623. 
3444444, 742424, ‘2678678. 
‘1020202020208, °1234234234234, '376537653765. 
"233, 787. 12. :345, 767, "723. 18. “3077, 7676. 
076767, 777777, 008123. 15. ‘238888, 123412, 023232. 
3333» 77676, 77239. 17. 77777777, 12424243, 24723723. 
374444444, 72686868, 1231231. 19. 34022, 7823, 3111. 
4332323, 77372727, 1203203. 
Examples. 96. 
рад 3 Ro ав ти 
№. 9. т} 10. іНір Il atts 12. ie 


18, 
18. 
28. 
88. 
83. 
88. 
48. 
47. 
56. 


1. 
в. 
10. 
14. 
18. 
21. 


24. 


27. 
81. 
34. 
97. 


40. 


1. 
5. 
9. 
12. 


5. 
10. 
14. 
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4 


зА. 14. 324%. 15. 7%. 16. дядь 17. $$$. 
їз. 19. 233. 20. 101814. 21. зоб: 22. 5%. 
5906 хі 24. 198. 25. тін. 26. тёк. 27. 11$ 
zao 29. зуру. 30. 20%. 31. 3gggg. 92. 1. 


AA, 34. 19. 35. Mq. 38. $$. 37. i. 
943. 89. 33721. 40. 20028 A41. ЧД, 42. MB. 
45419. 44. 189881. 45. “Ал. 46. 145, 
8881, 48. 39991. 58. ч. 54. ‘368. 55. 17. 
‘ool. 57. 73. 58. 4. 59. 4. 60. то. 


Examples. 97. 
378. 2. 79%. 3. 1109 4. 648453. 5. 49287. 
10313082901. 7. 28570. 8. 8:98. 9. 10345. 
$'002. 11. ‘10291837. 12. 5348655. 18. 10717230127. 
00936663. 15. 11179097. 16. 1723682719. 17. 9. 


5°87203. 19. 7501354643572465. 20. 4. 
11:5977942. 22. 2:6542987441. 28. 92:468754556536734. 
37593. 25. 30777046 26. '39489560667778. 
:дттооі. 28. 338765. 29. 2472876. 30. 6776823. 
"8916. 32. 6:3458. 33. 246449334122601. 
4312. 35. 389386295. 36. 7161605349724. 


3'6442255331. 38. ‘1230786. 39. 771:0735127582. 
29:62 301965. 


Ехатар1ев. 98. 


‘003. 2. 1188. 3. 17339842... 4. “16, 
186419753. 6. 5163. Т. Ж 8. 106°5625, 
2335'882352... 10, 1"518141... 11. 27940933... 


"7857142. 13. ‘236232... 14. ‘08281853. 15. 693057. 
Examples. 99. 

120428571. 2. 132164375. 3. (075. 4. 5. 

24.44, ог "5048... 6. 350. 7. "12. 8. ‘03483. 9. со, 


"380052. 11. 7125. 12. 1134476. 18. 8. 
АО or "22269... 15. 999001. 16. 323. 


Ө. 
10. 
14. 
17, 


ARITHMETIC 


Examples. 100. 
172%. 3. 4159. 3. 3244. 4. 366. 5. 3%. 
30244. 7. 15805385. 8. 9334. 9. 160384 от. 
78903 іп. 11. ВУ. 5a. 2°49. 12. £3.75. 18. R2. оа. 3940. 
Б2.6а.75%. 15. £2. 155. 2'4d. 16. 12a. 11:52). 
R34. да. 394). 18. 1 ft. г824 іп. 19. 4cwt.2qr. 20°16 lb. 
12a. 9' 5$. 21. R6.12a.95. 23. R12. ба. 172. 
R4. 9a. го). 24. 845. 12.66. 25. R2. 12a. 104642. 
16s. 6°912d. 27. 1х. 9°093754. 28. 274. 
R2.8a.675. 30. 44. 135. 94. 81. 15. 771254. 
10 md. 13 seers 4:84 ch. 33. І ton 8 cwt. І qr. 8 lb. 
з po. з yd. 1 ft. 3°9375 in. 35. 22 hr. 19 min. 47275 sec. 
R7. 12a. 87. 25. 3'0454. 38. Ві113.7а. 39. ВУ. 132. 
£168. 75. 5694. 41. R68.3a. гор. 42. RI5. 2а. 45. 
R3. 14а. 44. R17.1a.85. 45. Ед. 15a. 38016. 
£1. 35. 014. 47. 125. 114. 48. £34. 145.6779164. 
Н. of R3. 9a., '025 of R100. 102., 732 of R5. 8a. 
gb об Id., 7256 of Is., 0034 of Дт. 51. R4. 12a. 2762. 
21924. 58. 01114. 54. 16s. 55. R68.2a. 58255365. 
I ton 17 cwt. 2 qr. 4 lb. 57. 6 md. 58. id. 


Examples. 101. 


R17°359375. 8. Х8797914 8. 446428571 tons. 
1'42048 ті. Б. ‘7715972 да. 6. 24095. 7. 7°75. 


3640625. 9. 53385416. 10. 8%. 11. 11183. 
731875. 18. 17375. 14. 3'95. 15. 1774. 
7°239583. 17. гоо42011...18. 7038. 19. “650375. 


751875. 21. 8296. 22. ‘620543... 28. 481283... 
678481... 25. 106875. 26. 1°045138 27. 1045918... 
"47802109. 90. 15054375. 80. ‘009Ё42857. 81. ‘260416. 
36. 88. ‘2083. 84. 7755952396. 35. ‘оі. 86. "171296. 
"38. 88. ‘0102339... 39. 1 0384615. 40. “328. 
Miscellaneous Examples. 108. 


The value of 2 із уфе ; Of 7) тобоо ; Of 3) тозсо: 
‘0076 ; 113. 3. 72:38 4. ‘000282. Б. 362, 


18. 
15. 
19. 
23. 
26. 
80. 
84. 
37. 


18. 


150, 


16. 


17. 
19. 


88. 
108. 
10e. 

12. 

16. 

20. 
21. 
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R225. 112a. 36. 7. 1 ton 19 cwt. 3 qr. 3 №. 8. "боб. 
R9ooo. 10. 16962. 11. 64°09, 49'3; 13. 12. 1520640. 
8000 times. 14. 29 times ; 1:576 gallons over. 

21 times ; rem. 202. 10. ‘5. 17.1 508544. 18. 77059 tons. 
8571875 lb. 20. £33. 15. 114, 21. 4255. 22. '00584..im, 
45 yd. 211812 ft. 24. 1142; ‘054 in. 25. ‘8095. 
81649296. 27. 449852990016. 28. 8. 29. 8000. 

"15. 31. R2.9a.85. 82. ВЗ ооо. 88. 95087... 
4'5 Ib. greater. 35. ісі years. 86. 36 min. 24 sec. 
25.64. 88. R20, R30. 39. A, £36; В, £12; C, £4. 40. 4. 


Examples. 103. 


2'1055. 2. '05882. 9. 1'0313. 4. 75'014. 
"3949. 0. I'll. 7. 2°00. 8. 1°50. 
1°33. 10. 1'250. 11. 1167. 12. ‘26667. 


1'41069. 14. “29768. 15. "20273. 158. ‘909. 
"632. 150. ‘182. 

(i) 378400; | (її) 736000: (iii) ‘5207; (ім) 7385; 
(v) 2010; (vi) 2:000; (vii) 703407; (viii) '009063. 
3456800; 80057000. 18. (1) 4; (2) 39; (3) 393. 
143. 20. 3514159. 


Examples. 103 (1). 
1714286. 2, 12041. 8. 785714. 4. ‘95238. 


Examples. 103a. 


7"306. 2. 4233. 8. “0076. 4. 1180:5103. 
18979409. 6. 642015. 7. 7704746. 8. "392754 @ 
33799. Sb. 2391753. 9. 660930. 10. “143292. 
84099. 100. '04154. 100, 10367. 104. 11413. 
2 5078. 10{. 231. 10g. 28,632,000,000. 11. 165617. 


“244. 18. 1220. 14. 12310. 15. 71178. 
1937204 17. 53013237. 18. 8231 60553. 19. 1072476227. 
1084101'7079601. 208. ‘0065. 20b. ‘00785. 


“281. 22. 23207065. 23. "01330. 24. 7371. 


486 


e 


фа = 


14. 
17. 
20. 
28. 
28. 
29. 
32. 
35. 
38. 
40. 
42. 
45. 


13. 
16. 


19. 


21. 


23. 
25. 
27. 
30. 
33. 


Ол» 


ARITHMETIC 
Examplos. 103b. 
“062. 2. 1:892. 8. 
"140. , 8. топ. 6. 
Examples. 194. 
R1300. 2. £343. 155. 3. R49. 
R6. 132. 0f. 6. £1675. 165. 7. 
#542. 55. 9. R2523. да. 10. 
R400. 12а. бр. 12. £42. 155. 13. 
4341. 05 64. 15. R453. 14а. 62. 16. 
R747. 5а. 32. 18. £1730. 155. 19. 
£8002. 75. 44. 21. R4894. 2a. 8%. 22. 
R7033. 7a. 3$. 24. £45531. 115. 34. 25. 
£280508. 135714. 27. ВБВисобо. 28. 


R191898. 12а. 80. £2771. 195. 34. 81. 
£39247. 45. 214, 33. R644434. 11a. 432. 


R3003. 86. 5243. 155. 5:4. 87. 
4838. 35. 3144. 39. 
£33673. 9з. 104. 41. 


4,5027. 115. 01444. 43. R72. ба. 85. 44. 


R1073. 15а. off. 48. 
Examples. 105. 

R25. тоа. 632. 2. R44. оа. 8$. 8. 

£68. 145. да. 5. £13347. 35. 3484. 6. 


#57. 8з. 8. R38. 2a. 1022. 9. 
R67. 7a. 25. 11. R27. оа. 24. 12. 
£2. 65. 134. 14. £150. 175. 62580, 15. 
R1835. 114. 9329.17. R180. 2а. 3. 18. 
R4067. 2a. 419. 20. 
I last o ld. 4 qr. 7 bus. оту pk. 22. 


Жі1. 155. 714. 

2629 md. 7 seers 8 ch. 
R265. да. 536. 28. £14. 155. 544. 
£239. 73. 034. 81. 892. та. 534. 


20:888. 
I'525. 


5a. 4. £9. 2s. 
R327. 12а. 

£4. 115. 8d. 
R226. да. 

£8. 115. 5а. 
R2830. 120. 69. 
L251. 155. 64. 

R 38397. 10a. 62. 
Х 11714. 185, 1134. 
R49514. 3а. 012. 
84. £78979. 35. 4d. 
320994. За. 193$. 
834075. 14а. Оүүй. 
R7661. да. off. 
£236. 45. 914. 
231. 95. 1834. 


£493. оз. 544. 

£108. 155. 344. 

Б 100. 72. 1041552. 

8s. 134. 

£59. 35. 134. 

4,109. 175. 34. 

£4279. 65. 714. 
19 cwt. 3 qr. 95% lb. 


24. 30108856 cwt. I qr. 14 lb, 
26. £26. 155. 1054. 
29. R45. да. 6$. 

32. 


R959. 7a. 75. 


£9. 17500944. 34. 84664. 3a. 10%. 85. 87999. 15а, 9442, 


18. 
19. 
23. 
27. 
31. 


11. 
16. 


11. 
15. 
18. 
23. 
27. 


12.. 


17. 


1. 
b. 
9. 
18. 
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Examples. 106. 
2I. 2. 24. 9. 27. 4. 31. 5. 32. 6. 8r. 
75. 8. 96. 9. 165. 10.-234. 1l. 222. 12. 135 
345. 14. 440. 16. 804. 10. 847. 17. 2222. 18. 167g. 
IOOI. 20. 1234. 2l. 9070. 22. 7906. 
9876. 24. 4607. 25. 56804. 26. 80047. 
I5367. 28. 600098. 29. 543200. 30. 123456789. 
41. 32. 80. 33. 76. 34. 105. 85. 252. 86. 5. 
Examples. 107. 
30. 2. 40. 3. 18. 4. 24. 5. 36. 
64. 7. 42. 8. 84. 9. 105, 10. 231. 
315. 12. 756. 18. 504. 14. 6006. 15. 66990. 
2. 17. 15. 18. 2. 19. 3600. 20. 900, 
Examples. 108. 
34. 2. 217. 3. 6:25. 4. 908. 5. “08. 
73. 7. 379. 8. 2:403. 9. “0231. 10. ‘0045. 
15.367. 12. “807. 18. “001840. 14. roor. 
968°8669. 16. 27°6025... 17. 13038... 18. 154147. 
2°2360... 20. 29°6063... 21. “3162... 22. 77071... 
48062... 24. ‘9486... 95. 424721... 26. ‘1264... 
‘0252... 28. 26457.. 99. 81240... 80. 56055... 
Examples. 109. 
$4. 2. 74}. 3. 55. 4. зод. 6. 1. 6. 16. 
53. 8, 183. 9. 28, 10. ‘26. 11 1:22... 
845... 18. 4816... 14. "790... 15. 7763... 16. “577... 
645... 18. 168... 19. ‘632... 20. 20403... 21. 7%. 
Examples. 110. 
2'236067... 2. 4°123105... 3. 27:602536... 4. “019508... 
74596... 6. 1723050.. 7. 264575.» 8. 921954... 
87286883... 10. "612372... 11. 15414765... 12. 1'303840... 


‘845154... 14. 43882304... 16. 


"030708... 
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16. 3162277.. 


488 


11. 
16, 


эм 


19. 
19. 
24, 


ARITHMETIC 


Examples. 111. 


II. 2. 25. 8. 36. 4. 48. Б. 40. 
72. 7. 13. 8. 57. 9. 89. 10. 97. 
247. 12. 473. 18. 945. 14. 956. 15. 6031. 


551, 17. 9009. 18. 2222, 19. 45333. 20. или. 


Examples. 119. 
26. 2 51. 3. 779. 4. дот. 5. 2°65. 6. ‘197. 
957. 8. ‘ror. 9. $. 10. й. 1. 38. 12. 19%. 


3, 14. 116.15.156. 16. 38. 17. 2% 18. 13. 
I'523... 20. 27223... 81. 29884... 99. 19:60... 28. 9028... 


"646... 25. ‘464... 20. ‘584... 97. “7167... 88. 17:19. 


Examples. 113. 


1'523913... 2. 27884499... 8. 17959173 зе 

"125992... Б. 7144224... 6. 25648751... 
Examples. 114. 

4. 2. 22. 8. 36. 4. 63. 5. 0. 

26. 7. 56 8. 4 9. 5. 10. 24346 


Examples. 115. 
180 sq. ft. 2. 320 sq. ft. 9. 117 sq. ft. 
64 sq. ft. 106 іп. B. 78 sq. ft. 512 in. 6. 7osq. yd. 8 ft, 
її ft. 8. 2 ft. 4 in. 9. 99 yd. 10. 8 ft. 9 in. 
1067 sq. ft. 16 іп. 12. 14 sq. yd. 8г т. 18. 392. 
18. 15. Візб. 8а. 16. 29.155. 17. 12854. 
556 sq. yd. 18. 15888. 20. Вібо. 15a. 
783 sq. yd. ; Дт. 65. 34. 22. 4800sq.ft. 23. 15 ft. 
214$ sq. ft. 25. тфїп. 26. 27% ір. 27. R1112. 8a. 
26 yd. 2 ft. 29. 1024 54. Я. 80. 300. 31. R666. 12a. 


Examples. 116. 
220 yd. 2. 22 ft. § in. 8. 280 yd. 4, 50 yd. 
5°656...yd. 6. 4242..8. 7. 188. 8. 48 yd. 9. 34 yd. 
77 yd. 3 ft. 11 in. 


9 OÑ Apa 


9 м 


л 


4 


ка 
обыр 


mus 


бл 


-1 
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Examples. 117. 


бо yd. 2. 37 yd. 14 in. 3. 60 yd. 1$ in. 

R44. уа. 132. 5. 423. IS. 3d. 6. 648 sq. ft. 

495 sq. ft. 8. 88 sq. yd. 6 ft. 9. 288 yd. 

96 yd. 11. 211 yd. 13. 176 yd. 2 ft. 1} №. 
R46. 4a. 14. £17. 15. £5. оғ. 444. 

1571 yd. 17. Ві. 104. 744. 18. 45. 8334. 19. 21уд. 
164 in. 21. R3499. за. 65. 22. Вії. 12а. 28. 51 ft. 
R83. 14a. 1047. 25. Від. 14a. 26. 5H. 


Width, 184 ft. ; height, 144 ft. 


Examples. 


2. 
4. 
6. 
8. 
10. 
12. 


I2 bi. 

108 bi. 7 cot. 8 ch. 

357 bi. 9 cot. 3 ch. 4 ga. 
4992 bi. то cot. 16 ga. 
27 bi. 12 cot. 8 ch. 

6 bi. 9 cot. 2 ch. 8 ga. 


Examples. 


400 Cu. ft. 2. 
81 cu. ft. 
843115. 8. тоодо, 
24. 12. 1 ton 16 cwt. 
624. 16. 4$. 17. 
R1466. тоа. 85. 20. 


1333. 28. 4in. 


1831 cu. 
5. 495288 cu. ft. 

9. 3750 times. 
18. 
16 ft. 9 in. 
16407881 tons. 
24. 3yd. 25. 


88. R13. ба. 


52 bi. 10 cot. 

207 bi. 7 cot. 3 ch. 4 ga. 
2427 bi. 8 cot. 

12188 bi. 19 cot. 14 ch. 8 ga. 
8 bi. 1 cot. 4 ch. 

I9 bi. 12 cot. 11 ch. 4 ga. 


119. 


ft. 8. 1574 cu. ft. 
6. 42% cu. ft. 
10. 48 min. 
14. ‘027. 
18. 2 ft. 
21. R170. 


26. 6751. 


2800 times. 


256% Ib. 


"бо, 28. 15040418. 29. R5520. 30. R276. 5a. 3$. ; 31440. 
Examples. 120. 
4 yd. 735 in. 2. 6 yd. 2 ft. 84& in. 
I Sq. yd. 4 ft. 111 in. 4. 234. yd. 4 ft. 40{ in. 
4 Sq. yd. 4 ft. 12} in. 6. 234. ft. 264$ in. . 
I cu. yd. 3 ft. 480 in. 8. 2 cu. yd. 20 ft. 1048 in. 
IO си, ft. 300} in. 10. 3cu. ft. 47138 in. 
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п. 
18. 
15. 
17. 


m 


oum 


87. 


ARLTHMETIC 
8 ft. 7'. 12. 34 ft. 7'.6". 
8 ft. rr’. 6", 8”. 14. ro ft. 9'. то”. 6”. 
56 sq. ft. 5'. 117, 6”. 18. 70 sq. ft. 5. о”. 4'". 6. 
62 cu. ft. г’. o", 6'", 8", 18. 28 cu. ft. г. 8". o", gl», 4": 
| Examples. 181. 
7 sq. ft. 72 in. 2. 67 sq. ft. 12 in. 
132 sq. ft. 117 in. 4. 217 sq. ft. 14 in. 
316 sq. ft. 36 in. 6. 129 sq. ft, 54 in. 
98 sq. ft. 808) т. 8. 130 sq. ft. 140 in. 
228 sq. ft. 8381 in. 10. 2459 sq. ft. 10743 in. 
38 cu. ft. 1161 in. 19. 127 cu. ft. 304 іп. ' 
874 cu. ft. 1510$ in. 14. 471 cu. ft. 58533 in. 
3309 cu. ft. 4538) in. 
Examples. 124. 
6a. 2. В2. За. 3. 4а. А. 2md.2oseers. 5. 28. 
75. 1044. Т. Sf 8. R35.12a. 9. 55.104. 10. 36. 
3414 mi 12. £2. 125. ба. 18. 5a. 14. R21. 
Examples. 129. 
30 da. 2. 60. 3. 270 да. 4. Jomi. 5. 91, 
43 da. 7. 7. 8. 4% da. 9. IL. 
4 md. ll. 270. 12. 270. 18. 2, 
Examples. 124. 
R2079. 2. R20. 3. Ву. 12а. 4. R650. 
£10, 105. 8. R48. 7а. 7, 240. 8. 48. ‚ 
£12. 135. 10. 36 Ib. 11. 388. 12а. 12. Ro. па. 434° 
20. 14. 834. 15. 72.65.84. 18. 7а. 6$. 
R3937. 8а. 18. £816. 165. 19. R1764o. 20. R240. 
R472. 13a. 742. 23. 75 да. 23. R31.14«6. 24. £1. 8s. 
R168. 26. 115.30 27. £3. 12s. 28. 14a.8 
943. 30. 214 md. 31. 3937. За. 32. 17,% days. 
165. 34. 4619. 85. 117$. 36. 3014 yd. 
4043. 38. 124. 39. 433$. 40. R36. 


41. 
46. 


10. 
14. 


13. 
18. 
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1908. 42. Ду. ба. 646. 48. 15. 44. 12. 45. Róo. 
100 grains, 47. 8%. 48. R39o. 49. Rr. 50.1 Ib. 8 oz. 


Examples. 195. 


6. 2. 6. 8. 8. 4. 15. 5. 10, 

11 md. 8 seers. 7. 4. 8. 2hr.40 min. 9. 1207. 

95. ll. 48. 12. 180 days. 13. 464 days. 

413 days. 15. 4. 16. 6 months. 17. 354. 
Examples. 186. 

2. 2. 5. 8. 3. 4. 7. 5. 50 6. 67%. 

22$. 8. 32. 9. 10k 10. so. 11. 81.12. 534. 

75. 14. R4 15. 23 16. 60 yd. 17. 7415. 

25. 4d. 19. 8. 20. 10а. 21. 19%. 22. 15. 
Examples. 181. 

6. 2. 3%. 3. 11$. 4. зо, "Б. 24. 

3. | 7. 16. 8. 33155. 9. 26. 10. 10, 

R12. 3а. 12. R80. 18. 16 days. 14. 8118. 12a 
Examples. 188. 

R93. 12a. 8. 4471. 15. 3. Вї71.14а. 4. тоа. 

2а. 8$. 0. 34. 7. R2967.3a. 8. £4000. 

Rig20. 10. 5396. 125. 11. 2880. 12. £180. 


2722.13. 4. 


14. 35. 15. д. 16. £3200. 17. £3000, 


Examples. 189. 

4% hr. 3. 1834а. 8. ту м. 4. д4а.; 45 Bb C f. 
12 да. 6. thr. 7. 74v min. 8. 4% hr. 
А, 204 da. ; В, 84$ ; С, 733. 10. 27% da. П. 184а. 
133 da. 13. 120 да. 14. 44 йа. 15. Each in бо da, 
783. 17. 5481 hr. 18. 12 hr. 18. 16. 

61. 21. At Io. 22. 32. 23. 25 аа. 
76. 25. 12$ min. 20. 4hr. 27. 568 da. 
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41 


рн 


10. 
18. 
14. 
17. 
18. 
19. 


2. 


ARITHMETIC 


Examples. 130. 


2 h. 399 m. P. м. 2. 2h. 4895; m. P. M. 3. 9р. M,, Friday. 
After 112 da. 12 hr. (true time); first, 7 h. 482 m. Р.М.; 
second, 8 h. 181 m. Р. M. 5. Sh. 47$8} m. АМ... 
The slower must be put on 1314 min. ; or the faster put back 
1311 min. М, ЗР. Мм. Dec. 3. 8. отіп. 9. $min. 
4 P. M. ll. Tuesday, 4 P. м. 12. 44 min. past д. 

Tuesday next, 4 h. 54$ m. Р. M. and 4 h. 323 m. Р. M. 
104$ min. past 6. 15. 4 sec. 16. ІН. 500; m. Р. М." 
On March 13, at the same hour at which it was put right. 
5 da. ago; at the same hour ; after 255 da. at the same hour. 
2339 min. 
Examples. 131. 
(1) 10319 min. past 2 ; (ii) 27%, min. ; (iii) 4355 min. ; 
(iv) 24 min.; (у) 34 min., and 5244 min. 
(i) 16,4 min. past 3 ; (ii) 324 min. ; (Ш) 494, min. ; 
(iv) 34 min., and 2944 min. ; (v) 4054, min., and 57үү min. 
(i) 32,8, min. past 6 ; (ii) 16,4 min., and 494X min. ; 
(iii) no time ; (iv) 19ү min., and 45% min. ; 
(v) 82, min., and 564% min. 
(i) no time ; (ii) 16: min., and 49,4 min. past 12 ; 
(ні) 324& min. ; (iv) 13үү min., and 5244 min. ; 
(v) 24 min., and 4145 min. 
(1) 384& min. past 7 ; (ii) 21 min., and 5444 min. ; 
(ні) 54A min. ; (іу) 25y% min., and 514% min. ; (v) 144 min. 
(1) 541% min. past ro ; (ii) 5,4 min., and 381 min. ; 
(iii) 2144 min. ; (іу) 2& min, and 414 min. ; 
(у) 137ү min. and 304 min. 


22:1, min. past 2. 2-8. 27848 min. past 5. 
4143, min. past 5. 10. 44 min. past 12. 
+ min.-div. put back. 12. Gains 567% min. 


Examples. 132%. 


In 45 sec. 2. 417 mi. 9. At 7-30 P. M. ; 300 mi. from Cal. 
At 5 h. 349 m. A. M. ; 257$ mi. from Cal. 5. 48 зес. 


п. 
15, 
19. 
28. 
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36 sec, 7. 3% and 1j ті. рег Б. 8. 1 hr. 26% min. 


150 yd. 10. пЪ. 38$ m. А. M. 11. 119% mi. 
12 mi. from Cal. 18. 7 miles. 
5 min. 2449 sec. after В starts. 15. 9h. 94& m. А. M. 
240 mi. 17. 6 ті. and 5 ті. рег hr. 18. 7mi.188. 11$ mi, 
9 hr. 3714 min. 20. торт. 46 min. 21. 46. 
16 min. 42 sec. 23. 3 г. 55 min. 24. 28 min. 
| Examples. 133. 
(i) 10 hr. ; (ii) 18 hr. 2 (і) 78 hr. ;(ü) 1 hr. 8. 318 da. 
300 da. ; 300 da. 5. 3hr. ; 6 hr. 
Examples. 134 
545 min. 2. 794X yd. 3. 80 yd. 
9 min. 36 sec. 5. Ccan give 2 5 points. 
B wins by 126 yd. 2 ft. and by 1 min. 16 sec. 
5. 8. C wins by 6049 уд. 
A, т min. 1548 sec. ; В, 1 min. 208 sec. ; C; I min. 23 sec. 
A wins by 68 yd. ll. 9. 
A in 1644, sec. ; В, 175 sec. ; С, 18] sec. 
176 yd. 14. 5. 
A in 15 min. бо sec. ; В in 16 min. 20 sec. ; C in 16 min. 40 sec. 
C wins by $149 yc. 
Examples. 135. 
184, 2. ба. 10400. 8. 100. 4. R2. 4а. 640. Б. 104. 
1885. 7. оу, da. 8. 3$4а. 9. 32. 10. тоа, 
Examples. 136. 
10. 2. 45. 3 264. 4. 75. 5. 3. 6. 1049. 
R37. 8a. 8. 30. 9. R24. 4а. 104. 10. 21 mo 
8. 12. 6. 18. 434 da. 14. 120. 
644 02. 16. 15,44. 17. 105. 84. 18. 8. 
27. 20. 9. 21. 25. " 22. те. 
13%. 24. 4. 25. 6% о. 26. £98. 53. 


494 


27. 
31. 
35. 


ян 


10. 
ЧІ, 


". 
18, 
16. 

18, 
23. 
27. 
32. 
87. 

41. 
44. 

48 


= 
e 


bo 
> 


82. 


ARITHMETIC 


8. 28. 4. 29. 7. 80. 4. 
8. 32. зов. 33. Ббо.7а.011)6. 84. 75 ас. 
19} oz. 86. 20. 87. 3. 


Examples. 197. 
Ко, 2. R3;R4. 3. 180gr.;875 gr. 4. Віз. 
Rs ; R20. 6. 48da. 7. 28 да. 8. 5414 да. 8. 44а. 
A man in 7} hr. ; a boy, 18 hr. ; a man and а boy in 5$ hx, 
6. 12. то hr. 


Examples. 138. 
$. 2. $. 3. ,4. 4. 4. 5. 3%. 6. 41. 
3. 8.8. 9. $. 10. 5:4. IL 1:4 12. IIL 
IS 14, 7 2 8 is greater. 15. 18 : 2015 greater 
4: 5 greatest; 2; 3 least, 17. 7,11 greatest, 3 ; 7 least. 
Yes. 19. No. 20. Yes. 21. 104, 22. 54. 
"0002. 24. 1816. 25. £1. 65. 84. 26. 45 men. 
£2.55 28. 3ohr. 29. 75. 80. 14. 31. 39. 
7280, 88. 4. 34. 34. 85. ‘06. 86. 25. 


433. 88. 12а.6р. 38. 17; то. ` 40. 27 164. 
204 42. 192 ; 240 1 280: 315. 48. £2. 55. 84d. 
18500 02.45. 33 ft. 46. 15; 16. 41. £32. 

30 gall., 20 gall. 49. 40 gall. БО. 16:15. 


Miscellaneous Examples. 139. . 


17. 2. R204. 9. 33.5.731 15.13? ; 5. 4. 318. 
R369. 22. 35. 6. 18. 7. 9996 and 1020. 
R65. 154.60. 9. 8. 10. 25. 11. £269. 15. 914. 
1584 b. 18. 3020 теп; 2700 women. 14. Вісі. 2а. 

63 times. 16. 3Å. 17. 123. 18. ді. о. 19. 84. 
R8. 2a. 60. to each of 5 ; R4. та. 30. to each of the others. 


13. 22. “0203126. 23. “16. 24. 1481. 
6. 26. 720. 27. 162 dollars. 28. 13% gall. 
112 sq. yd. 7 ft. 30. 448 hr. 81. во years. 


10 seers. 34. 7083, 35. Віго. 48.5 1 ft. 86. 3a. 
gge. 38. The first person gains Rr. 11a. 6. more. 


39. 
43. 
47. 
60. 
58. 
58. 
59. 
61. 
84. 
87. 
79. 
13. 
76. 
18. 
81. 
84. 
'88. 
93. 
97. 
98. 
101. 
104. 
107. 
110. 
113. 
116. 
418. 


рен 


<, | 


11. 
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455. 40. 89 ; тїт: 41. 1$ ft. 


14. 44. 4. 


45. 40 grains. 


9600. 48. R2790. оа. ; ҰР). 
£22. 185. ; £7. 125. 84. БІ. 42 boys ; 20 fruits. 52. $. 


4 sq. ft. 18 in. 


54. 13% da. 


4,1. 75. 14. and 44. 57. 55 min. 


Ri. тоа. 62. ; Ri. 9a. 715. 60. 


4 gall. 


62. 3і һг. 


I P. M. ; 120 mi. from Cal. 65. 172900. 
68. After 124 min. 69. R2120. 


135. 104. ; ВТ. 
£2. оз. 8d. 
14 ; 28 ; 42. 


Monday, 12 h. 8 m. Р. M, ; II Б. 56 m. А. M. 
5945. 80. 14 yd. 


R2560. 79. 
I-15 o'clock. 
8 mi. per hr. 
72. 89. 45. 


419 and 1619 min. past 2. 
А cow, £1 ; a sheep, 5s. 


73. 105. 4 mi. per hr. 108. 
4 да. 108. 202. 109. 
39241. 111. 55 min. 112. 

152 da. 114. 4gal. 115. 
А in 36 days ; В, 48; С, 28%. 117. 
360 вес. 119. 15. 120. 


71. 24 mi. 
14. 42 ft. 


495 


42. R5888. 
46. “6552. 
49. Від. 


55. 83600. 
58. 271. 


92 weeks ; £341. 55. 


63. IIP.M. 
66. 39. 


72. 128. 
15. 149 da. 
177. 66 yd. 


57 yd. ; 2 yd. a ft. 


82. 2250. 83. 14 mi. ; 2 hr. 

85. 161Ъ. 86, 2@hr. 87. 1008, 
90. 6:5. 91. yey 92 5. 

55$ sec. 94. 2089 yd. 95. то. 96. 29 of wine to 41 of water. 
A, R5. да. ; В, R17. 12а. ; C, R24. 


Examples. 140. 


Ri. 9a., R3. 22. R4. 114., Вб. да. 

£8. 25., £6. 155.5 42. I45., 187. 8. 

125. 5. 43,41-17.6. 6. Втоб. 
8. 100$ Ib. 9. 250lb. 10. 50,000, 
19. Ві», R16, R3. 18. R240, R80, Rao, 


75, 100, 1124, 120, 


£66 ; £71. 105. 
R40, R30, R20. 


44. R18, R6, R3. 


15. £8, £6. 16. 


99. 303$ sec. 100. 18. 
102. 7:17. 


103. 1. 
В wins by тү yd. 
2 gall. | 
5 min. 15 sec. 
£491. 85. 
20 mi. рег hr. 
2.1. 


7; 43, 68, 7$ tons. 


21. 


1. 


16. 


1. 


ARITHMETIC 


R6, R10, R5. 18. 55. 7kd., 75. 310, 15. 814., 185. да. 
Each man 5s., each woman 3s., each boy 25. 20. R2. 8a 
Men 275.) women 27s., children 115, 34, 22. 418, £12, £9. 


+4 cwt. 24. 20, 30; 40; 50. 85. со. 

40 rupees, 48 eight-anna pieces, 64 four-anna pieces. 

Each man R2. 8a., each woman Ві, each child R$. 

5, 41. d 29. R70; R42, R30. 
The radil are 2 апа ад ft. 31. 180 gr. 
R25000. 88. 57. 


Examples. 141. 


R70, Rioo, R150. 2. R780, R520. 8. £1200, 
R4500, R3000, R3000, 5. R3372. 8a. 6. £480, 4360, £240 
£17. 105, £15, £12. 8. R7, Вб, R4. 8a. 9. £286, £163. 165. 


R483:M5, R498328, R218115. 11. оо, 
£366, 13. R168, 12a. 14. 30. 


Examples. 149, 


In the ratio об3 ют. 2. 8:5. 3. Inthe ratio of 9 to 11 
197 . 180. 5. In the ratio of 33 2 2. 6 114, 
83 15, of each. 8. 25 md. at R3, 35 md. at R2. 4a. 

44 gall. 10. 20:57; 55. 114 11. In proportion of 3, 3; 2; 2. 
In proportion of 1, 1, 5. 18. ro gall. : 

In proportion of 4, 6, 9. 15. In proportion of 52, 78, 51, 6% 


Examples. 143. 


33,131. 8. 7% 4. 434 5. 11}. 6. R4. 8а. 
125. 8. £2.19. 44. 9. Iost. 10. R4. 8.93, 


880 12. тофз 18. цуг 14. 43yr. 15. 8st. 


11 уг. 17. Во. па. 18, Ву. 719. 63°,75°. 


Examples. 144, 


t 8. 3. 3. т» 4... 5 14. 6. 85, 
£10. тоз. 8. 35. 9. 1218. 10. № за. in., 


ANSWERS TO EXAMPLES 


497 


И. 4 cwt. I qr, 12. R750. 18. 35929. 
14. (боо. 15. Бс1.15.73. 16. £450. 
Examples, 145. 
1 25р. с. 2. 164 р. с. 8. зір. с. 4. дор. С. 
5. 42$ р, с. 0. з5р. с. 7. 888 р. сс 8. 0 р.с. 
9. 468} р. с. 10. 138 р. с. 11. бор. c 12. тор. с. 
18. 20р. с. 14. 57} р. с. 15. 210p.c. 16. сбор. с. 
17. 8744 р. с. 18. 24р. с. 19. 12% р. с; 
20. Nitre 75 р. cC., sulphur 10, and charcoal 15. 21. 8$ p.c 
Examples. 146. 
1. 220. 2. 1200, 8. 25. 4. 10800. 5. 100. 
6. 1206), 7. №4875. 8. B5000, 9. 13000. 10. R78.2a. 
Miscellaneous Examples. 147. 
1. 10a. 2. R8ooo 8. 845451. 4. 128. 5. 8Вї53:1, 
6. 35p.c. 7. 54 р. с. 8. 284% р, с. decrease. 9. 501. 
10. oA p.c 1l. 1814 р. с. 12. 94 p.c. 
Examples. 148. 
1 Ві75. 8. £245. 8. 875$. 4. R7003.2a. 

5. R28000. 6. (0144. 7. 83000. 8. 4101.10.73. 
9. Біосоо, 10. £260. ll 45154$3 : 415489. 
Examples. 149. 

1. 25р.с. 2. 25р.с. 3. 25р. с. 4. 33$ р. с. 
5. 8} р, с. loss. 6. 7141 p. с. gain. 7. 33$ р. с. 
8. R83o; га, 1040. 9. 15. 544. 10. 12. 11. 9х. 444, 

12. 25. 3814, 18. 12$ p.c. 14. 24,4. 15. Ңоо, 
16. 8md. 17. 143 їог 812. 18. HR2320jf.19. R320. 
80. 4s. 21. R2.0.4$. 22. 8. 28. 6 p.c. gain, 
34. kp.c.gain. 25. бор. с. 26. 2344. 27. LosesiÓ р. с. 
38. 17р. с, 29. 26% p.c. 80. 16$р.с. 81. Ёо. 


С. А. 32 
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32. 
86. 
88. 
41. 


> 


ЖЖ 


10. 
18. 


АВІТНМЕТІС 
R224. 33. 25 yd. 34. Gains 305 р. c. 
4 for 3a. 5 512. 36. 1 Ib. to 2 Ib. 37. 2a. 3$. 
17$ p. c. ;2 . 1. 39. R23.5.4. 40. 19: 12. 
1:2. 42. 21р.с. 43. R460. 44. 33$ р. с. 
Examples. 150. 
87. 4а. 2. R21.6a. 8. R45. 
R263.10. Q. 5, Вїї.12.6. 6. R270. 
Examples. 151. 
R24. 2. £60. 8. R315. 4. £57. 125. 
R222. 12а. 6. £112. Ч. R4o.13. 842; R536.1. 848. 
£32.10.65 5357 .15.6. 9. В108.5.73$; R334. 1. 43$. 
R285. 11. £372. 8». 12. В44о.8. 4%. 


4763.13.04» 14. £406.4.19§§. 15. Z226.1.11. 
Examples. 15%. 


R33.5.4. 2. £100. 3. £157. 105. 

R5.12.6. 5. R2.0. 3. 6. 83.14.7. 
Examples. 153, 

£2. 85. 2. R20. 4a. 3. R4.13. 18% 

65.4. 688, 5. R6.14. 11. 6. R9. 14.714. 
Examples. 154. 

23. 2. зі. 3. 33. 4. 3)» 

5. 6. 34. 7. 21. 8. 65. 
Examples. 155. 

3 yr. 2. з} yr. 3. 3h yr. 4. дуг. 9 то. 

2 yr. 3 mo, 24 da. 0, 97 days. 7. 64yr. 8. 3yr. 

5 yr. 10. 15th April, 11, 16 mo, 
Examploes.@ 156. ж 

R750. 2. R4266.10.8. 8. 4170.6.3. 4. Алоо, 

R4oo. 6. R730. "7. R800. 8. Віго. 


R265.. 10. £33.13.4 11. R672.4.4.12. 41022, 14. 7. 


10. 


ge 


BU 


20. 
12. 
15. 
46. 


Sr 
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Miscellaneous Examples. 157. 


61. 2. Зоо, 3. Ву. 4. 3yr. 5. то уг. 
бр.с. 7. R9733. 5.4. 8. R400; 7%. 9. 88; уг. 
R533. 5.4. 11. £190.12, £30000. 18. R19200. 14, 40 ут, 


Examples. 158. 


Еді. 2. В42.6.11. 3. R38.6.6. 4. Ri41.2.8. 
L731. 3.3.6. 5343.4. 5. 7. 4641.6.3. 8. £260.9.1. 
Riq. 2. 223. 10. £31.18.9 to the nearest penny, 


Examples. 159, 


R1102. 84. 2. Ң327.13.1. 8. R772.4.2. 
R8355. 14а. 5. R2184.13. 4. 6. R4328.7.7. 
Вт.о. то. 8. RII.1.7. 9. R3278.2.11. 
8375.3. II. 11. £90. 14. І to the nearest penny, 
£120. 13. £250. 14. £3125. 


L815. 3. 3 to the nearest penny. 
155. to the nearest penny. 


Miscellaneous Examples. 1660, 


В2'432. 4. R625. 5. R3310. за. 
85184. 7. R10oooo. 8. R5000, 


Examples. 161. 


R170. 2. Ri250. 8. R3562.8a. 4. £1337. 108. 
1416.13. 4. 6. £1005.6.8 7. Виїбоо, 
R182. 8а. 9. R20000. 10. £1000, 


Examples. 162. 


R5. да. 2. R80.3.4. 8. Вісі. 14а. 
Rio5.6.8, 5. £20. 4. 8}. 6. £17.8. 24. 
44.2.4 8. 1.15. 9. R708. 12a. 


R482.14.8 1. 8и077.8.6. 12. 438.8.9. 


оо 


p 


аю» 


1 
1 
18. 


“оь 


ARITHMETIC 


Examples. 163. 


2 years hence. 2. 34% yr. 9. 35 yr. 4. 9 mo. 
25 yr. 6. 45 yr. 7. 3 то. 

Examples. 164. 
20 p. C. 2. 2$ p.c. 3. 5%р.с. 4. 21р.є. 
3p. с. 6. 5р. с. 7. 3% р. с. 

Examples. 165. 
68134. 8a. 2. R53903.10.8. 8. 4574.3.4. 
дуг. 5. 19 mo. 6. 3}р. с. 7. Вбоо, 8. R2800. 
R450 ; 6$ р. c. 10. £200; 5 yr. 11. В1344$, 
Х858.6.8. 13. В5 offer. 14. 86049. 
со ; 51; R494. 18. 2ор. с. 17. Rgilj. 
51738. 19. 4188.13.53. . 20. 124. 
£375. 105. 22. R7128. ІІ. Io. to the nearest pie. 

Examples. 166. 

R2.8.10. 8. £247. 105. 8. £2.85. 4. R88. 13a. 


1 за. 6. iiij: 7. 89504. 8. R337. 8a. 

20 р. с. 10. 16$ р. с. 11. 12р. с. 12. 33} р. с. 
Examples. 167. 

7 то. 8. 244 mo. 8. 8 mo. 4. 6 mo, 5. gth June. 


Examples. 168. 


Rigoo. 8. 4242.16.53. 3. 5034. ба. 4. 938. 
1068. 6. Вісоо. 7. R4500. 8. £7440. 9. Во. 
£22. 105. 11. £1248. 12. £51775. 18. £5300. 


Examples. 1869. 


R7o. 2. R1641.5.3. 8. £40,000. 4. R270. 
£921. 4s. 6. 8779.2.8 7. Кб. да. 8. 17. 

105. 10. £20 increase. 11. R3750 stock ; RII. да. increase. 
R34 decrease. 18. R20 gain. 14. No alteration. 


15. 
18. 
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£30,500. 16. 822,500. 17. R7200. 
931. 19. 1291. 20. 78. 
Examples, 110. 


4$p.c. 2. af pc 8. зфр.с. 4. 388. 5. 725. 

745. 7. 99. 8. 86}. 9. 44 р.с. 10. The latter. 

The former. 12. у p.c. 18, Вуодо. 14. £3400. 
Miscellaneous Examples, 171. 


ta pce 2. 2%р.с. 8. The former, 4. £32. 55. 


77%. 6. 190. 7. £1800; 2 years sooner. 
R90,600. 9. Ri824. 10. gr. 11. 821. 
R840. 18. 108. 14. £9880. 15. R30,000. 
£4. 165. ; 35 : 34. 17. 2261 | 2260. 18. R20,800. 
IO. 20. Бтооо and R2000, 21. £400, £1200. 
R3200. 23. 384 р. с 24. Ruoo. 25. R2700. 
£24291 4249. 27. £75,000. 28. 10089. 


Examples. 179. 
£275.15.5. 2 R3705.7.6. 8. збо. 4 74.17.4. 


R2.13. 4 per dollar. 6. го. 7. Rr}. 8. 14. 
R25. 15а. 10. Advantageous through London. 
#12.18.7#$. 12. Ilose го p. c. 18. 85. за. 


£83.6.8 15. £56. 5з. 16. Rrw1s, 842, 17. £80. 
£4687. 105. 19. Gains Ди. 55. 20. 1s. 4d. per rupee. 

I Gold Mohur » 71...eagle. 22. І Napo.»8'55 rupees. 
Ri. За. 24, 25. 14. 25. ` One of the former» 2 of the latter. 


Examples. 1722. 


2'305 Km. 2. 3 Km. 4 Dm. 7 cm. 
I20 Dm. 3 m. 2 dm. 7 cm. 4. 75073050 mm. 
30 Km. 7 Hm. 5 m. 8 cm. 6 mm. 6. 23000807 sq. m. 


500600'04 sq. Dm. 8. 4ha.7 a. 40 Ca. 9. 80700 са. 
36 һа. 30a. 70 са. 1l. 3 cu. m. I2 cu. dm. 35 cu. cm. 
5027004000 cu, mm. 18. 4o Kl 7 Hl. 3 dl. 2 ml. 
5Mg.4Hg.6gr. 16. 13 fr. 7 dec. 5 cent. 16. тїт, 


$02 


17. 
20. 
23. 
26. 
29. 
92. 
86. 
89. 
48. 
40. 
49. 
58. 
56. 
57. 
62. 


1, 
6. 
9. 

12. 
14. 
17. 
21. 
24. 
28. 
32. 


35. 


39. 
42. 


1. 


2. 
5. 


ARITHMETIC 
4125 times. 18. 5 days. 19. 8 Kg. 5 Hg. 
3 fr. 75 с. 21. За. 5 са. 22. 200 hectolitres. 
'914...metre. 24. '621...mile. 25. 29921808 inches. 


453'6...ртатѕ. 97. 1'2255...grams. 28. 4545:45 cu. cm. 

8 tonneaux 825 kilo. 30. 10568... гага5, 81. £7. 65. тоў. 
22015. 83. 1о1Ъ. nearly. 84. 525m. 85. 1050 см. 
5 francs. . 37. (1) 1000, (2) 1000000. 38. 57500 cu. cm. 
4 m. 40. тооо grams. 41. 2841. 42. 136;%. 
гост. 44. 13 times; ‘61 litres left. 45. 35'2. 

5 yd. 2 ft. r'9gosr іп. 47. 121'8 ares. 48. 1°234 metres. 
453 grams. 50. 6375 kilo. БІ. 15 metres. 52. 1°8...francs. 


£44. 54. 19375 sq. yd. 55. 5°2 sq. metres. 
(1) 254 cm. ; (ii) 1550 sq. in. ; (iii) бі cu. in. ; (iv) 28 litres. 
16 grains. 58. 93325 grams. 59. 1360000 grams. 


Ihr. 25 тіп. 20sec. 68. 07716. 64. 3727 litres. 


Examples. 173. 
30. 2. R94. 3. B70. 4. 3. Б. 3k mi. 
R18. 7. 5,104. 8. Tea2s., coffee 15. per lb. 
Tea2s.,,sugaróg.perlb.lO. 2 апа 5. 1l. £900 and £300, 
25, 30 and 35 years. 18. 20,10 and 15 years. 


А R54, В R18, С R8. 15. Riso. 16. R3428. 

95, бо. 18. 40,60. 18. 50, 300. 20. Вб. да. 

ба. 22. І md. ; 5 md., 3 md. 23. 405% mi. per hr. 
24801 mi. 25. 1122 ft. 26. 15435, min. 27. 9ўф min. 

40. 29. 20. 80. 70 02. 81, 12 gr. 

11 oxen, 24 sheep. 33. £8750. 84. 20 years’, 

3 р. с. 36. 3% weeks. 87. 19. 88. 15 lb. 10 oz. 
44 days ; 2 IL 4O. 200 cu. ft. 41. 3 hours, | 
3 hours. 43. 65 gallons ; 13 hours. 


Examples for Exercise. 174a. 


Ten billion, thirty thousand two hundred million, seven 
hundred and twenty thousand, and twenty-one. 

48910. 8. 473370. 4. 5% 113, 17. 

Н. 6. 230424 ; 22°9596. 7. 84.7.9 


18. 
16. 
20. 
28. 
27. 
82. 
37. 
41. 
45. 
49. 
54. 
57. 
во. 
63. 
в". 
71. 
44. 
19. 
83. 
88. 
91. 
95. 
98. 
101. 
105. 
108. 
112. 
115. 
120. 
124. 
128. 
192. 
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Three hundred and twenty crores, one lac, three thousand, 
оре hundred and two. 


10091401. 10. 82.7.3. Ш. 37. 12. 14. 
‘0001596 ; 0051472. 14. 144. 15. 18508984. 
49110419796. 17. 175 94. 18. 48345. 19. 5Н%. 
"7045. 21. «2. 22, CMXLIV ; 499. 


33211521848. 24. 921. 26. 1k 26. 153'41134. 
“26, 28. 15. 29. 765. 30. 27. 31. 32953956 dr. 
15. 33. 58. 34. 212, 85. £1. 35. 544. 86. 13440. 


R8. за. 230. 38. 1. 39. 498}. 40. 306882509... 
ЧЭ? 42. R3. 124. 43. 2. 44. 1421148. 

3, 2, 80. 46. 15. 47. 4 48. ‘og. 

7. 50. 324. БІ. п. 52. 3$. 63. 700310. 

12375. 55. 125'568754. 56. І min, 30sec. 
124727. 58. R16. 13a. 32. B9. 4. 

3 po. 4 yd. 2 ft. 5 in. 61. 937. 62. 42499355. 

14. 64. 4536300. 65. 52084. 66. Ң11о328. та. бр. 

22$. 68. 4. 69. 38. 70. 4828°04... 

5456. 72. 340 ро. 5 yd. 1 in. 73. R466. да. 
+. 75. их, 834. 76. 426. 77. ‘769. 18. 137. 
Ri. 7а. 4p. 80. Saturday. 81. 2. 82. |. 
$. 84. 433. 85. 729. 86. £125.55. 87. 4. 
9405. 89. 120712. 90. 7702} in. 

934'12 sq. yd. 92. R3. 8а. ` 93. sand7. 94. 288. 
275 times ; rem. 1003. 96. "3125. 97. 29400000, 
9, 6 and 4 times. 99. 326764. 100. 45. 
гү. 102. 44. 103. “446153. 104. 1124. 
21 yd. 2 ft, 2§ in. 100. 17535. 107. 4. 
12а. 109. “оооооо1428:7. 110. ‘00759... lll 8, 
чт. 113. 1296. 114. 1386 sq. yd. 3 ft. 96 in. 

3. 116. 33. 17. 8. 118. Ві. да. 9). 119. 220. 
49. 191 25. 8%а. 122. 144. 123. 13. 
"3305. 125. 3:461638. 126. £182. 7s. 2d. 127. 13. 
Wednesday. 129. 53, 130. 44. 181. 20. 


"0432. 138. 3840. 184. 2*3.5.7.673 ; 3.7.19.101 ; 
G. C. M. 21 ; Г. C. M. 21,3.5.7.19.101.67 3. 


504 


136. 
13 9. 


Sar 


12, 
16. 
18. 
20. 
24. 
28. 
81. 


85. 


40. 
44, 
49. 


58. 
57. 
62. 


65. 
69. 


74. 


76. 
77. 
80. 
83. 
88. 
88. 
90. 
93. 
96. 
99. 


ARITHMETIC 


26, 186. 1. 187. 957528, 138. złe 
4288'179204. 140. 250 times. 

Examples for Exerciso. 174b. 
3210 ; 1023. 2. 12. 8. 3. 4. 16? min. 
464. 6. 4. T. р/с. 8. 47. 
4725. 10. 1050 sq. yd. 1. 6h, 273; m. P. M. 
R46. 4a. 18. 32804. l4. 4. 15. 137. 
1250 ; "0125 ; ‘0000000125. 17. R;. тоа, 
Monday 8 Р. M. ; % min. to 6. 19. 105.;65. 8d. ; за. 
эк. 21. 17s. 64, 22. 1855. 23. 8220, 
Зоо sq. yd. 25. 8hr. 26. £22.85. 27. 160: 19r. 
9A р. c. 29. 999976 ; 100141. 80. 172. 


19251, 18261, 17271, 16281, 15201, 15201, 14211, 13221, 12231, 
11241, 10251. 32, 3% hr. 83. 89963. 34. 11:9. 
33. 36. 5. 87. 14. 88. R750. 39. 7h.34m.P.M. 
£419.19.3. 41. дог; 544. 42. дуг. 48. 150. 
Xr. 45. тогб. 46. 31 days. 47. 9days, 48. 16: 65. 
4,264. 6s. 84. 50. 14. 51. 80. 52. Ri56. 
Ihr. 54. 7o. 55. 83:92:02:1:3. 56. £4800. 
429. 58. ‘03. 59. 11} gallons. 60. ІІ Р.М. 61. 12 da. 
In the first vessel ratio of wine to water is 1729 | 271 ; in the 
second 271 2 1729. 63. £4840, £4400, £4000. 64. 20. 
7'875. 66. 453750 tons. 67. 45 days. 68. 440 ті. 
25. 70. 53%. 71. соо, 79. 120, 73. 26. 


17% mi. and 9$ mi. per hour. 75. 15. 1014. 

Each man £3. 155. ; each woman £2, 105, ; each child £1. 5s. 
4 mo. hence. 78. 250. 79. 388 ; 11°32 gr. 
R19. 8а. 81. Loses 1449 min. 82. 20 hr. 16 тіп, 
1200, 84. £276.6.1. 85. 8184 or 7434. 
Дто. 85. 87. 126. 88. 12 hr. 


1816; days ; on the supposition that they work 13 hours a day. 
A £540, В £360, C £240. 91. 8621. 92. Боо, 
61000. 94. 24 yd. per min. 95. 9hr. 
113414 5 gr. 97. R2. 13a, R4. ба, 98. то for а rupee, 
21033. 100, 1285016... 101, ё in. 


ANSWERS TO EXAMPLES сос 


102. The clock ought to have been set at 5 h, 302315 m. Р, M. 
103. rgo mi 104, 4,848; B,R40;C, R3s. 105. 826. 
106. 63. 107. 81. 108. 16%. 109. 12+ hr. ; 4,4%; 5, 5. 
110. Ві. За. 111. 4a., 8а., Вт. 8a., ВА. 8а., R13. За. 
112. Воду 113. R660. 114. Водооо, 115. 73 times, 
116. 53 miles from Р. 117, тоа. 118. A’s 13 oz., B’s 2 от, 
119. Біо, 120. £280, 181. 00218... 192. 28. 
123. 74% yd. 124. ЮВ. 7а. 3). 195. до. 126. R3. 2a. 


127. 46. 128. “575. 129. £12. то, 180. 5% days. 
131. 44 ft. 132. 8 ft. 133. Will lose 7 p. c. 

134. 120. 185, 44. 136. 15 yd. 187, 188 hr. 
188. £48. 155, 189. 35,15, 10, 25. 140. 47M р. с. 
141. Bs. 142. 5760297502224. 143. бо times. 


144. They will run a dead heat. 145. 25, 140. 9. 
147. Хто. 148. 3 gallons. 149. £30.14.8%. 150. 3 ft. 
151. 23} days. 152. 43 wk. 1 da. 2 hr. 158. 6 ft., 8 ft. 
1154. Loses 53$ p.c. 155. 78. 150. 48.65. 157. 121. 
158. 21% min, 159. Втобооо. 160. 6,/2 in, 8/2 in. 161. 12%. 
162. 42 gallons. 168. 279; 8. 164. Breadth, 6 yd. ; height, 5 yd. 
165. 2545 min. 166. R67. 8a, 167. 224, 336, 420. 168. 5411. 
189. 72. 170. 7%. 171. 4 hr. 172. 214 hr; 
173. 66 min. 174. A must pay 15. 34. and С 15. 64. to P. 
175. 440. 176. ir. 177. £2359. 155. 24954. 178. ‚ 1200. 
179. 36 mi. and 4 mi. per hour. 180. 23332834 francs. 
181. £1327. 105. 182. 12. 183. 2313044. 184. ‘1115718, 
185. 2175 ft. ; 242 times. 186. 11}. 187. 3. 188. £75. 
188. The former ; customer loses 2'05 oz. in I lb. 
190. 58 miles. 191. 79 wk. 1 da. 22:83 hr. 192. 2634. 
193. 3214ауз. 194. £10. 195. R300. 196. 6800 17221. 
197. 20th Oct. 1855. 108. 780 ac., 468 ac., 520 ac. 
199. 3times. 200. 3426 yd. 201. (1) 4o ; (ii) бо ; (їп) 80. 
202. A, R2476 ; В, R1523M. 208. 991% ; 217638. 
204. 144. 205. ‘125. 206. 3175. 207. С wins by £M yd. 
208. 19ac. 209. R345. 210. R54. 14а. 4$. ; 3s р. с. 
21]. 145. 714. ; 94. 212. ‘346574. 218. 1 min. 514 sec. 


506 


214. 
217. 
220. 
223. 
226. 
228. 

281. 
234. 
287. 
240. 
242. 
244. 
247. 
250. 
252. 
257. 
260. 
263. 
367. 
270. 
273. 
277. 
281. 
285. 
289. 
292. 
295. 
298. 
302. 
зов. 
310. 
314. 
817. 
331. 
824. 


ARITHMETIC 
60 days. 215. £606. 216. After 6 months.. 
£15400. 218. 25. 244. 219. 144. 
5000 sq. ft. 221. 322% yards. 222. 20040 ft. 
R76. 224. Gains R25$25. 225. R550. 132. 42. 


A, Is of a chest ; B, 45; СА. 227. 17 in. 

22 yd. 229. 4311. 280. А, R76 ; В, R76 ; C, R40. 
R770 ; I. 232. то. 233. £860. 35. 1134. 

6 yd., 6 yd., 3 yd. 235. After 9 min. 236. 10. 
1 lb. to 2 1b. 288. 12. RI460. 289. R4II. 124. 
35. За. 241. 7in each way ; 7776. 

2 min. 274», sec. ; 1080 yd. 248. то. 
Better 20 lb., worse 40 lb. 245. £500. 240. 1152. 
£2364. 125. 434. 248. 2 ft. 249. В wins by 88 уд, 


R18. 251. 12 Lus, 12 bus., 36 bus. 
R5438 decrease. 258. R4. 3a. 149. 254. 104%. 255. 250 lb, 
134 days. 258. 3:2, (by volume). 259. R30780. 


R276.1a.65. 261. $5a.712.; R5498.7a. 262. 72 yd. 

I min. 264. R438]. 265. 8olb. 266. R1726. 10.8% 
4а. 32. ват. 268. £1123.15.2. 269. 59 sq. ft. 21 in 
39 yd. 271. тоў da. ; 4:5; cu. ft. 212. 65. 
895197. 2a. 1882. 274. 25.34, 275. 62. 276. 12yd. 
34а. 278. 27 da. 279. 2st.7]b. 280, Ri6500, 
314 mi. 282. 64. 283. 9 cu. В. т. 97} in. 284. 14 hr. 


27. 286. 40 yr. 287. 22. 288. бо, 
£1508. 155.74444, 290. 2399 Ib. 7444, oz. 291. 160 yd 
4а. 298. 1000 yd. 294, 17000 ; 18067. 
51 pice. 296. 21668. 75. 1114. 297. R2.9.8. 

5$ da. 299. 49. 800, 26%. 801. £89.8.9. 


9. 303. R370. 304. 161 sq.ft. 21$ т. 305. 25 mk 
2176. 807. Воо. 808. £1350. 309. 82 .15.7% 
14 5. ЗИ. 2ш. 812. 5 min. уф mi. 318. 68. 
10180. p. c. increase. 815. 12 р. с. 316. 4yd 
9331 №. 318. 49% min. 319. 18 4а. 320. 33% 
R44000 decrease, 322. R170513$ ; 217370. 828. 1. 
3/3, ,/2,4. 825, Faster 99 yd. ; slower 77 yd. 


828. 
329. 
333. 
337. 
341. 
345. 
349. 


отн 


12. 
15. 
20. 
25. 
27. 
81. 
35. 
38. 
43. 
46. 
48. 
52. 
55. 
57. 
60. 
63. 
65. 
68. 
69. 
72. 
76. 
79. 
82. 
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41.18.4. 927. Just passes. 328. Кб. 8. 11149. 
44$. 330. В2. за. 331. £900. 882. 5155 mi 
25%. 334. 72 ра. 385. 44р.с. 886. 15.84 
да. 32. 338. 144; та. 339. 22 ті. 340. 43. 
R923048. 342. £7995. 343. 15. 9124. 844. са. 42. 
£150. 155. 346. 80min. 847. 2601. 348. 819254423 
£1073. 45. 065607 36d. 350. R30. 


Problems. 115. 


942. 2. 10d. 3. IIj in. 4. 1083. 
80 guineas, 128 half-crowns. 6. чу. 7. 132. 8. £275, 
62; 156}. 10. 223358... ; 20'057...02. ll. 34%. 
The latter. 18. 35. 114244. 14. 155. IId., 155. 104., 155. 94, 
3456, 2304. 18. 126qt. 18. R5, R3, R2. 19. 2632. 
3. 21 36. 22. 424. 23. бо. 24. БАБА oz. 
120000, ` 26. 11960 sq. yd. 4 ft. 20°41 in. 

10 ft. 28. тоа. 82. 29. 1319'472ft. 80. 33% lb. 
85. 82. Rr025.. 88. 305. 34. 46% hr. 
R1026. . 36. 6 hr. 59 min. 15 sec. 87. 54 limes. 
ІІ days. 39. В; іу. 40. 13. 41. оо. 42. ё mi. 

I mile 980 yards ; 1388 miles. 44. 2518 hr. 45. £20. 

364 mi. per hr. ; 8 h. 37 m. А. М. 47. 203 mi., 1525 ті: 
9555 mi. per hr. 49. 104 mi БІ. 115 min. 

167 min. \ 58. 25 mi. 54. 11-30 A. M. 
In 10 min. more. 56. A £162, В £118, C £104. 

A £1296, В £1872, С £1044. 58. 30. 59. 3. 
R720, R1280. 61. $35. 62. 11,22 and 33 days 
Tea 15. 544., coffee 55. год. 64. зо and 18. 

8 and 12. 66. 2°20 Ib. 67. то gall. 

Man R250, each woman R62. 8a., each child Rr5. 10a. 

R24, R15, Rr. 70. 30 yr. and 25 yr. 71. 1ор. с.. 
10214. 78. В5.7.1%. 74. 3otimes. 75. 125. 

# ооо. 77. 4% mi. per hr. 78. 4244. 

23 carats fine. 80. 4% mi. per hr. 81. Ris. 
9 gall. 83. 2:1. 84. 12 gall. 85. 58 gall. 


соб 
88. 


02. 
"95. 


"97. 
100. 
104. 
107. 


111. 


‘1138. 
116. 
120. 
124. 
128. 


188. 


186. 
140. 
144. 
148. 
148. 
151. 
155. 
156. 


159. 

161. 
165. 
167. 


170. 


174. 
171. 
181. 
184. 
187. 
194. 


196. 


ARITHMETIC 


I 87. 3145. 6424 ‹ 1431. 868. 25, 44. per stone. 
Ri6060. 90. R2. За. ; за. 85. 91. 87678. 2a. ; тоа. 2785. 


47.195. 74x 4d. 98. 10,25, бо, 75. 94. 185. 

A R2400, В R9oo, C R240, D Бо. 90. 28800 ft. 
I5 rich, 85 poor. 98. 27814 cu. in. 99. R39234.. 
R820, 101. 133. 102. 7345; 41%. 108. £818. 8s. 
R12960, R11220. 105. £48000. 106. 6§ p.c. 


48 mi. 108. Zio, 109. 5}. ПО. Віос38. 12.6. 
R14508, R12090, R12896, R9672. 112. £198. 

R49427%. 114. 45 mi. per hr. 115. The steamer ; 16 hr. 
25. 117. 76. 118. 35 measures. 119. 30 seers. 
£690. 121. 52. 122. Водідо. 128. 1050. 

15 ; 4080 си. іп. 125. £5. 145. 120. 8400. 127. 144. 
Rsooo, 129. 25. 180. 3$ md. 131. 2{ р. с. 132. 24. 


Вт. 9а. 184. R450. 185. The second is R20 less. 
7. 137. 204а. 188. R7. 8a, Rio. 139. R7. 8а., Бо. 
зо. 141. R2. 142. 7and ir. 143. R3. 12a. 

By 34. 145. 563061; 12577571338» 
11664, 1169, 1000, 1002, 147. 48 centres, 31 outers. 
L4. 454 £3) Жі. 165. 149. R3. 150. R4500. 
R49. 152. 89. 158. 11. 154. 56 in. 


Each man, R2 ; woman, В 2; boy, 12a. ; girl, 8a. 

7 . 40. 157. 10, 15, 20. 158. 75р. с. and 25 p. c. 
68 cwt. alloy, 23 cwt. lead, $ cwt. tin. 160. 8a., ба., 41. 
I md. 102. R2. 103. ба, 164. 15 hr. 

535 hr. 166. 4hr.20 min., 7 hr. 35 min. 

R46.10.8. 168. 31% mi. 169. 4-25 P.M. 
18 mi. рег hr. 171. 2$ mi. 172. R46. 8а. 173. 837350. 
120. 175. 745 йт. 176. Rs065¢§ decrease. 
140, 168, 160; 840. 178. R15. 179. 20. 180. Вод. 
15§. 182. £412. 105. 189. English navvies ; 24000. 
тоо. 185. 234.8. пуу. 186. 1199°365234375 sq. yd. 
18160. 188. 123$. 189. 25.84, 190. 33$. 191. 12. 
48 of each kind. 193. до ті. 194. бор. с. 195. 31. 
21420. 197. #10022. 4a. 685. 198. £1239. 135. 444. 


ANSWERS TO CALCUTTA ENTRANCE PAPERS 500. 


199. £353. IIS. 7,414. 200. 3:734. 201. £2000, 
202. 115.744. 208. 78p.c. 204. £4654% £13588 £988. 
205. 320, 208. 23.17.10%; 55. 144. 207. її00Ё.регзес, 
208. 1$ mi. and 8 mi. per hr. 209. 2$ days after 2nd starts.. 
210. £13116.6.8. 211. 25o. 

212. 8 min. 4 sec. ; 8 min. 15 sec, ; 8 min. 26 sec. 218. 14 min. 
214. R223. 215. 9434 min. 216. R200. 217. 1519: с. 

218. 75sec. 219. 29,888, mi. per hr. 220. 77.11.3. 


ANSWERS TO CALCUTTA ENTRANCE PAPERS, 
1858. 
1. 334 2. А. 8. 17320508... ; "477225... 4. 14M оз. 
1850, A. 


1. 5:22. 2, 407 yd. 3. The former ; "2236. 4. 857$ ac. ; fs. 
5. £2400. 155. 0894. 6. 13427 poles ; 17325. 7. £1350. 


1859, B. 
1, 8333 hr. 20 min. 2. R6. 9. 11: '0079. 
4. 1048. Б. “00064; ‘009 and 400000, 
1860. 
1. R9963. 8. 7564; 7071... 8. 29;2. 4. Ró, 
1861. 
l 224318. 8. “035: «НЬ, 3. £2142, 58. 434. 
4. 1103888 ас. 5. “0316. 
1862. 
1. ‘54. 2. зєв! 15. 94, 9. 4уйца. 4. In 2548 min, Б. (03162... 
1863. | 
1. 118$; 11'2388... 2. 34 105. 8. £143. 75 1164. 


4. 1481 days. 5. 31'052. 6. 4529.45.74, 4. 


йо 


ын 


9 


4. 


P 


4. 


ARITHMETIC 
1864. 
540, 2. 1,2. 8. £477. 14s. 7154. 
444, | ‘5885416, 5. 014 ; ‘0001, 6. 6800: 7221, 
1865 
79831 ; 794048 ; "3415. 2. “001764 ; 10. 
3294 yd. ; R1023. да. 716. 4. 45 men, 
R34. та. гор. ; R16, За. 
1866, A. 
27183125 ; 1209 ; 13316'875. 2. £096. 165. 014, 
3005; 121348... ; 34. 4. 12 days. Б. 22. 165. 0'4784472656254d. 
1866, В. 
*10444637 ; 1. 2, £21. 35. 6214. 
"00041616 : 0042; 2177272... 4. 256°256 ; "0256256, 
R210. ^ 6. 99%; 5176. 4s. 21194. 
1867. 
19 mi. 836 yd. 2 ft. 2. 102960 ; 32087. 8. Loses Дт. 35. да. 
2;90 4 5. фо» 901275: свадеб, '001699.... 6. 9$. 


1868. 

115. 3%; 5. 2. 12'575 ; 1916... 8. 440 miles, 

40I : 544. 5. £12. 185. 10984, 6. 582 yd. 
1869. 

4 ; '02392609126984.. 2. Хто. 10s. ; 1$. 

"02 ; '0000002 ; "1414-- | "0004... 4. 214.75. 1144. 5. 16 years. 
1870. 

R15. 11182. ; 8091 cu. ft. 8. 9989992341 ; 

(1) ‘001353; (2) 290 ; 2*5237. 9. 140b ; 270025... 


109 days. 5. Second. 6. 207079, 


ge 


29019 
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1871. 


R2732. 13а. 2. sh greatest, JA, least ; £7. оз. 3304. ; т. 
‘001875 ; 67052256; R68. За. 115. ; '154. 


55 miles. 5. R3250. 
1872. 
R1597. тоа. 39. 2. ¢; Ris. 20. 4p. ; 28. 
5050 ; (1) 075758 ; (ii) "677166 ; 30:84. 
R197. гта. 78166. | Б. R262. 8a. 
1873. 
(i) 2 ; (ii) R2569. 7a. 75. ; R48. 2. ‘0233; үу; 5048... 
R20. 11a. 2842. 4. 19 yr. Б. 5а. 745. ; 65498. 76. 
1874. 
89 ; 1 | 161 ; 3328226128... ; "230769. 2. 63 days. 
Зүс cu. ft. ; 1514$ cu. ft. 4. 120000. 


R66666. тоа. 89. ; R108. 


1875. 
2; R50 ; ‘2213... 2. A. 8. R35. га. АД. 
R16540. 5. R58. 2a. ; 388. 

1876. 


ту БІЗ. 134. 6469. ; "4441... 2. 9 52304484... 
12$ yd. ; RI. 124. ; £215. 165. 814, 4, 2co da, 5. 4. 


1877. 

%; £3. 95. 2. Rgros. га. 6$. 3. £78. 155. 

125, 5. 39 days. 6. R3312 ; R219, 
1878. 

20621649.» 2. ГОСОІ. ` 9, 7375. 

R24. 14а. 6089,0. 5. ‘0099454365079. 6 — 4:12. 9s. ghd 


612 


1, 
8. 
4. 


4. 


оһы 


ARITHMETIC 
1879. 
400, 50, бу убуз її чйр, 2. 104. 3. (а) 4; (5) 1,45; 
(с) ‘027045 ; (d) ‘сот. 4. 18times. 5. 68 men. 
Decrease £11. 43. 34. 7, 18. 
1880. 


100, 20, 3, ўр 160: 100033. 2. (a) s3 ; (8) £40 ; (c) 265. 
Each boy, £4. 11з.; each woman, £13. 135., each man, £27. 63, 


65 gallons ; 13 hr. 5. C wins by 38% yd. 0. R25. 
1881. 

4 ; 3. 9. 78125; R380. ба, 4. 8931; 18540. Б. 415400. 
1882. 

4321. 2. £5. 185. 9d. ; *57. 


30030 sec. ; 15016, 10011, 60c7, 2003, 1431, 463, 391 times 

respectively. 4. (1) 1600, (ii) 2796424... 5. 18 da. 6. 835009, 
1883. 

$, 2. 30; 75. 3. '00694; R6 ; Хто. 105. той, 

£21. 115. 2124. Б. R96j. 6. 28$ years ; R562. 8a. ; 75 p.c. 
1885. 

24; М, 2. 12;72;7304724. 3. 3461538 ; фі. 105. 

£513. бз. 644. ; 3'1224..., 72828... 5. 18; 8% per cent, 

The first investment is better ; £1342. 105. ; 310%; per cent, 
1886. 

Н. 3. 49%, 3. Ht; 279. 4. '5; 'oo1136. 

£36. 175. 64, 6. 828659. ба. 7. R12. 12а. of. ; gain 8133$. 
1887. 


(a) } ; (5) 350. З. “7203125. 8. (а) £17. 125, 214, ; 
(2) R2000. 4. 10, 5. Вто. 6. 13°31 ; 471... 


9 ы 


Мм 
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1888. 
ft 2. 11200;37°96. 3. 13844971: £20. 165. 914, 
451034. 145. 4134. 5. 158 days. 6. 6$; £100, 
1990. 
51750120412. 2. 862126... 8. £5247. 25. 6834. 
17000127... 5. £6705. 145. 74. 
1890. 
3 : 823931. 7а. 79. 2. 7305405 ; 38. 
R1771. 4. 60 days. Б. Вод. да. 
1801. 
(a) 33 ; (2) 3. 2. 2202642. 8. R408. за. 410,2. 
9 hr. 41 yg min. Б. Вгодоо. 6. 85 yd. 
1992. 
тє 2. 26210. З. “3І2; '098 ; ‘998. 
R1232. 14a. 0946. 5. £2500. 
1893. 


(1) 5100 ; (2) 3. 2. ‘0789 ; 185 ігі. 3. 5345.75. 324 
R238. за. 2488$. 

Боо,ооо in the 4 per cent. stock and 873,000 іп the 5 per cent 
Municipal debenture stock. 


1894. 
£37. os. 814. 2. 491. 85. 3. 165. 0*3750134 
0998. 5. 6 Rupees per head. 

1895. 


I'OOOOI. 2. 312345. 8. 3 francs 84 centimes, 4. І, 
Increase of R47 ::6832876712. 


1896. 
Greatest number 23704543, and least number == 814$. 
(1) 45 ; (2) "075088. 8. 22677... 4 R531. за. 0,8,0, 
12 per cent. loss. 6. R21735. 
C. A. 33 


514 


ET 


1. 
4. 


Ре 


1. 


ARITHMETIC 
1897. 
*0725. (а) 1%. 2. Yes, 320th part ; R32. 9a. 116. 
20. 4. 33b yr 5. R6 рег share, 6. 17724... 
1898. 
20150. 2. 18,083. 9. 234 ; 90600. 
R250. Б. 14 per cent. profit. 6. R23400. 
1899. 
· 25. 2. 1145 358. 8. R606. а. 9. 
226 ; 226. 5. 31$ per cent. 6. Ri8. 
1900. 
2520 secs. 2. буш. 3. 8. 
L55. 105. 3114. Б. 125. 6. Gains Воо. 
1901. 
(a) 17416 ; (5) "565. 2. (а) Yes ; (2) £68. 155. 94. 
41. 8 07. 4. 4рег сеп. Б. 8642. 6. Ві; 22; 169. 
1902. 


(a) Terminating ; (6) °348... 2. R15326. toa. 82. ; R7340. 
35 boys. 4. 23;8729. 5. £100. 6. 4percent. Róo. 


1903. 

(a) 1 ; (5) ‘ooos68i. 2. Yes ; (б) £170. 195. 444. 

I$ min. 4. (Б) 35 15118... 5. 8 gallon. 6. (5) Rio. 
1904. 

(а) 997920 2. (а) +. 3. 22} days. 

39°6 poles. 5. £700. 6. Кі51710. 
1905. 

165. а. 1$. 3. 4467; 791. 

RA. та. 5. Вито. 72.212. 5 3 p. с. 6. £3000. 
1906. | 

(2) 99679. 2. (2) (а) 1; (5) 2. 3. R17. за. 


“1667 3 7746. 5. 175.64. 6. ipc 


ANSWERS ТО CALCUTTA MATRICULATION PAPERS 5:5 


1007. 

1. 37128. 2. (1) 5; (2) . 9. R46. тта. 1046. 

4. 110400. 5. R760. 8а. 6. 135. 31331414 
1908. 

1, (1) Non-terminating ; (2) Rr. 8а. 2. £934.18.2 

3. (a) Loses 114993 min. ; (0) D wins by 73423 yd. 

4. (a) 225 ; (0) “5245. 5. Биооо. 6. Incr. R425. 

Alter: 8. 2038282 gall. 4, 85746. 8a. ; бір. с. 

1909. 

2. (1) 7 ; (2) 65. 3. R939.13.6 5 371173. 


4. R1228. 2a. ; £588. Io. 10. 
5. 3, 11, 59, 33, 177) 649, 1947 ; 20 p. с. 


ANSWERS TO CALCUTTA MATRICULATION PAPERS. 
1910. 
Compulsory Paper. 
1. (6) 504; 17280. : 
(1) 1671;; (2) 000. (5) до. 
3. (1) R3816. тоа. 85. ; (2) 164 yr. (6) 2°115...сп. in. 
Additional Paper. 
1, 2501317. (6) 15 ft. 2. (1) See p. 141 ; (2) 24855296. ..miles. 
I9II. 
Comfulsory Pafer. 


№ 


1. (5) Róro. 2. (1) 1; (2) ‘0052083. (0) 00027. 
8. (1) R31. ба. 55. ; (2) 4227. 125. (6) 180 men. 
Additional Paper. 

1. 469246 ; 540321; 579 men. 2. (1) 314159; (2) 28, 
1912. 


Compulsory Paper. 

1. (^ №. 2. (1) ур; (2) £12. 135.24. (0) (1) зір.с.; 
(2) R442. 7a. 740. 3. 25 men. (4) 2624 sq. ft. ; R95. тоа, %, 
Additional Paper. 

1. 371173. (b) 117 ft. 2. 24855 miles. (0) ‘54931. 


516 


өн 


1. 


$9 


ARITHMETIC 


1913. 
Compulsory Paper. 
(2) 504 ; (2) 1890. 
(1) $; (2) о2907. (0) (1) 0'0015625 ; (2) R2362. 8a. 
(1) 3 p. c. ; (2) 28 yd. 


Additional Paper. 
5°403 ; (д) 8366. тоа. 82. 2. 239197... ; (2) See р. 70. 
1014. 
Compulsory Paper. 
278523475. 2. 247; (б) 2160. 


148444. (0) R14650. за. 637. 4. 45°408d. (2) R564. са. 46. 
Additional Pafer. 
2646. 2. 2098... 
1915. 
Compulsory Paper. 
(1) 75154060188. (2) 7908. (2) 504. ($) 28000. 
(1) 8. (2) 702702 ; 858. (0) (1) 11790384615. (2) R5615. да. 3. 
(1) 10 p. c. (2) R3072. 
Additional Paper. 
137057. 2. 3937 х 3937. (0) "41937. 
1916. 
Compulsory Paper. 
(2) 119; (2) 2520. 2. (1) 1; (2) “0416. (5) (1) *1035546875 ; 


(2) £173 8s. 3. (1) 124 p. c. ; (2, бо men. 
Additional Paper. 
06435. 2. `о97...; (5) 1732. 
1017. 


Compulsory Paper, 
(a) 272428968896 ; 101793. (6) 756 ; 89 ft. 3 in. 
(а) В 55. 94. (0 303 7583. 
(а) R106. 7a. ; R37. 2а. 85. (5) 12$ p.c. ; 23 p. c 
Additional Paper. 
7589 ; 1414 mm. 2. 16497; r'2501. 
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1918. 
Compulsory Paper. 
1. (1) (5) 157. (2) 5910 cisterns, 33 gallons rem. 
2. (3) 23. (2) 24. 
3. (1) /2.25.; (6) Zi2. 15. 111. (2) R1350; (6) 20 days. 
Additional Paper. 
1. (1) 731623. (2) Length 1:875 п. breadth 0:625 m. 
2. 0°5751 ; (6) 0°3770. 


1919. 
Compulsory Paper. 


1. (2) 391; (2) (2) 104329. 
2. (1) R2. 15a. 46. (2) 0'00027. 
З. (1) £43.75. 1054. (2) 4 years. 


Additional Paper. 
1. 554°2cor ; (6) 1'224. 2. 02836 ; (6) R73. 12a. 
I920. 


Compulsory Paper. 
2. (1) 15 (2) з= одб. 
З. (1) 284.195, 44d. : (2) ооо. 
Additional Paper. 
2, (a) 9 hours ; (0) R8000o. 
ANSWERS TO MADRAS ENTRANCE PAPERS. -’ 
1880. | 


68 ft. 2. 3 miles. 3. 292. 4. 3 annas, 
Width, 18% ft. ; height, 145 ft. 6. 2460; 40788... 

7% hours. 8. 35 per cent. 

Each child, R960 ; each brother, R495. 


мар 


$58 


фон 


оћ н 


P 


eon 


оры 


SM 


ARITHMETIC 
1881. 
R241. 8a. 85. ; R5267. 112. 717. 2. R666. 12a. 
837350. 4. 481; 2070... Б. 255 108505 ЖЕ) 37 
14 years. 7. R10022. 4a. 688. 8. R2850o. 
Slower 154 miles ; faster 2948 miles. 


1882. 

"387. 2. 9. 8. 13 ft. 4 in. 

294'151. Б. (a)210 ; (б) 179. 

(а) Percentage obtained Ьу .4 is 52, В 69, С 642, D 572 
E 687 and F 4972 ; (6) 635 in Arithmetic, 55'4in Algebra, 
462 т Euclid, 671 in English, 692 in History, 62 ік 
Geography, 41:9 in Handwriting ; (с) 60 per cent. 


“428571. 8. Вии. 124. 9. 675 Ib. 
1883. 
27 gallons. 2. 44. 9. 27 days. 4. 4hr. 
£1345. 165. 84. ; £107. 135. 4d. ; R3 per cent. 
4,4 hr. 20 min. ; В, 7 hr. 35 min. 7. ідо. 
о. 9. 1000 yd. 
1884. 
т, 2. 81455. 4a. 45. 8. 1'00904...; 107916. 
R962. 3a. 55. 5. The side of the cube is 7 in. ; 7776. 
A R480, В R533. 5a. 45., С R466. тоа. 8$. ; 14 per cent. 
R3125. 8. £8. 9. 4$ per cent. 10. R236. да. 
1885. 


3. 2. 64 Rupees. 3. £1. 65. оба 4. £19. 35. 1050 
115. 1014. 0. 31920. 7. 35. 94, 8. 4years. 
£5000. 10. ‘9196 ; £16. 102. ll. 3500000 men. 


1886. 


I. 8. “705. 8. £2. 115. 514, .4. R3955. за. 115. 
1-13 p. m. 20d July. 6. до men. 7. £1000. 8. £180 


R17. 8a. 10. 520344000 cub. ft. ; 1$% in. 


обрео н 


emp» 


ыы 
пояи 
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1888. 
1. 3. та. 4f. ; 114583. 4. £721. 155. 6154. 
R335000. Ө. £416. 135. 4d. М, R7. 2а. 
Increase of R502. 8a. 9. R5$500ooo. 10. 500400. 

1889. 
3. 3. ‘08273629 ; 65.914. 4. R1730. 13а. бір. 
R48. 2а. 6. £1694. 135. 94. М. R280000. 
Іо days. 9. 7500274. 10. £39. 3х5. 94. 
2°08008. 

1800. 
342 ас. 2 ro. 39 po. 2 sq. ft. 36 sq. in. ; 160 yd. 2. 1%. 
R97 5358. да. 215. 4. 30 weeks. 5. R6744273. 
4 months. 7. Increase of 7397. 
12 Cwt. І qr. 19 Ib. 4 oz. ; £33. 25. ба. 
343 1 169. 10. 19487'171. 

1801. 
Ri. 11a. 82. 9. Бі. оа. 244. 4. 9; 46'94718. 
12’, 6. Вб. ба. 45. ; R158. 7. 4201. 95. 544. nearly. 
20’ after noon. 9. 104. 10. Вдідо. 

1892. 
1, 8. 55.34. 3 ‘0037115625. 4. 67567. да. 71$. 
£416. 135. 4d. 0. 3700955. 1. 3221625 tons. 


R355. 13a. 49. 9. R55. 8а. 45. 10. 3j4& per cent. 
25640000. 


1894. 
$. 3. 5s. ата. 4. R1593. 4а. 5%. 
893333. 5a. 4$. 6. 5976. 115. 34. 7. R23. 124. 4f. 
4% miles. 9. Віоб2. 10. 14'1625 per cént. 
9'007 3210. 

1895. 
299, 3. ‘044481. 4. 83359. 2а. 14). 
R8788 5. 6. Between 7 ft. 6 in. and 7 ft. 7 in. 
£625. 8. R27348. 12a. 9. 878645. 134. 42. 


віх per cent. ll. 10 ft. 6 in. 


529 


o om 


1. 


в. 
9. 
11. 


ARITHMETIC 

1896. 
$4. 3. R123. 11a. 344. 4 В25516373. 94. 112. 
114 more men. 6. Воді. 10a. 86. 7. R220000. 
Вз. 13a. 65. 9. 120986. 10. R2. За. 
70'605009. 

1897. 
Ч. 3. R3. 2a. 75. 4. 833862. 14a. 3860. 
R430. 13a. 4). 6. R4556. да. 7. Increase R535. 
R7 ; R4. ба. ; R2. тоа. Ө. 11'072. 
R152. да. 62. 11. 2 fur. 3 po. 4 yd. 

1898. 
145. 3. RI. 24. 14. ; ‘0021875. 4. R545. 7а. тар. 
Real time, midnight July 6 апаў; time indicated, 5 hr. 


58 min. 74 sec. 0. R6875. 7. BRI200. 8. RI. за. 
R7 5306000. 10. Ist year 70848000 ; 2nd year 76161600. 
12°06 ; rem. 0501. 


1899. 
1435) 3. ‘0082175 ; R15. Іса. 65. 4. E1159. 15a. SIA 
R1940. да. 1f. 6. R68437. 8a. 7. 7 miles. 
37 m. nearly. 9. II per cent. 10. 35640000. 
8 ft. 9 in. 
1900. 
182. 3. RI. да. 32. ; "00021850375 4. R49770. да. 21$. 
R773. 8а. 6. R504. 8a. 115. М. R531. Ba. ` 
11$ per cent. 9. 4 per cent. 10. 125 per cent. 
68 yd. 2 ft. 10 in. 
1901. 
86711070. 13а. 109. ; R3777. 11а. гор. 2. М. 


Вт. да. 36. ; /о43113. 4. R4192. 15а. 744. 5. B37750. 

3% per cent. 7. Вї71. ба. 86. loss. 8.” 104, per cent. gain. 
42750000 or 427$ lakhs. 10. Бі.е1і:. 444. 

907 00381 ; тет. °008070038. 


ONAY 


© 


ло 


өм 


30, 
12. 


4. 
7. 
110. 
‘13. 


ээг 


| 10. 


в. 
-8. 
'10. 
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j 1865. 
R40457. 11а. Of. 8. R52. 4. 405756 ; R12065. 124. 
58; 6. ‘03; '032258064516120 ; 03185. 


Increase by R3. 7a. 410346. 

А R222224 | В 833333), С B44444$ ; D R46153H ; 

E 307694 ; Е &2307613. 

I2 shares ; R1460. 10. 53 hr. 11. 4164 ; 1273. 
1866. 

18 ; (а) 32. - 3. R2000; Rsoo0. Б. :149553571428. 

(і) 442153157 ; (ii) 11:569328 ; (iii) 499500 ; (iv) 50000 ; (v) 46°04. 

R 163636344 ; increase of income Виоооо, 


£515. 165. 734. 9. 144. 32. 10. 644 months, 
1967. 
2, 2, 5, 3» 3» 7» 43. 3. 148% 4. "857142 ; 19816. 
788423. 0. 4$a. ; Ri. 8. до теп. 8. зуг. 8 то. 24 da 
110 ; 90 ; 30 ; IO. 11. 78'0064... ; '0158... ; *3902... 
R41. тоа. 85. ; 8 cwt. I qr. 20$ №. 
1868. 
524 yd. 2. R14557. та. off. 3. худ; 
та? 5. 258%. 6. (55307603. 
R76363'63. 8. 183 per cent. 9. 466. 
gs. 401844... ll. 23 men. 12. £30. 45. 824. 
“63... 
1860. 
97; 1008. 2. І. 9. 2. . жор Әр 5. 70489583. 
R393. 13a. ; R656. ба. 82. ; ка: 2а. 89. ; RIISI. 74. 
4 per cent. 8. £1340. Is. 109537 54. 9. 9days. 
Increase R428. 11. 1769; 2083. 
1870, 
ий: 118208. 8. ті; СТЬ 4. £81. 5. 825600, 
401 . 544. 7. 5dwt. 3413 gr. ; 3 dwt. 155 gr. 
£35. 165. 10344. 9. Вооо; Кбоо ; R2100. 


‘314642...; 17816500... 11. 45854. 


O O R pa 


„№ 
o 


P oom 


ARITHMETIC 
1871. | 
102000 mi. 2. 1287 ; 9009. 8. тақо. 4. зи; 27; BS. па 
£606. 6. 4416. 7. 913; R2956. да. 
83149. 9. 853131 decrease. 10. 1055 subscribers. 
187 3. 


ді» 2. 135.1030; 81. 3. 2, 4. В1боо. 5. 74hours. 
£2376. 55. 7. 30780. 8. 76 9. 554 10. 1234 


1874. 
I. 2. 4%. 8. д. © 4. £213. 125. 
В 14586. 6. 135. 4d. 7. R26. 


уар per cent. ; R1840 interest yearly ; 435 per cent. 
36 miles and 24 miles per hour. 
They are in order of magnitude. 


1875. 
21 mi. 6 fur. 33 po. 5 yd. 2 ft. 7 in. 4. 528093440. 
тү. 6. і; з: 7. 10'017. 
679215. 9. 273; 32. 10. 3%».; 4) 5495. ; 71. 
818750; R56. да. increase. 12. 3481 sq. ft. 


1877. 
В is x, of a mile in advance of A. 9. г. 
Tea Бо. 8a., sugar за. 86. Б. 217} ft. ; 242 times, 
A R350, В R846 and С R1182. 7. £650. 
£818. 85. 9. ‘0061. 10. 9:5; miles. 

1878. 
£90. 185, 1114. 2. І. 3. 54.0. 94. 4. 83 ft. Sin. 
25 per cent. 6. 87678, за.; тоа. 2896. 7. £1500, 
£215. 85. 940,2 9. £20. 10. £2890. los.. 

1879-80. 

48023601 ; 45942521. 8. £5. ог. офі 4 1;43. 


Rio. 6. 3842, per cent. 


® = 
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1880-81. 
2.8, ; 4b 5988. 2. soM sec. 3. 26 coolies.. 
2 years. Б. £273. 85. 94. 
1881-82. 
£1508. 155. 7 H4. 2. 1 minute. 8. 105. 1044. 
R2646. Б. 4per cent. 6. 33; 75'h 
1882-83. 
115, 117254. : "03671875. 2. 24 posts. 
93 weeks ; 4341. 55. 4. 4328.25.64. 5. 77yd. 2ft. 11 in. 
1883-84. 


(а) 16,000,075,040,002 ; (6) 1. ; (c) £24. 19s. 534, 
360 ; 2nd, 72 ; 3rd, бо; 4th, 45; 5th, 40; 6th, 36. 


22 yd. 4. 486. 115. 5. 13312; 9305; 0%. 
1884-85. 

8; 725; Дт. 135. 9854. : 2. £2.95. 0044. 

£15. 165. за. 4. £7 increase. Б. 4per cent, 
1885-36. 


‘4857142. 2. 113 boys. 3. St qr, 214, 4. £72.65. 8% 
The latter investment more profitable ; 5457298. 


1886-87. 


5x7XIIXI3, 22:9999891208453... 2. 192} ft. 8. ы 
(i) 7 ft. 2 inches, (ii) 355752. 5. £5103. 6. 3318 percent. 


1887-88. 
6. 2. 195. 34 9. 20 months. 
2057; 55. 114. 5. ба. 42. 

1889-90. 
2. 2. 5% ft. long by 5$ ft. broad by 5$ ft. deep. 


5-15 o'clock. 4. 32000. 5. 3 parts of the one to 13 parts 
of the other. 


524 


= 


4. 


5. 


қы 
» 


6. 


ARITHMETIC 


1801-02. 
(1) Ф, (ii) "83. 2. Weight allowed is 100 lb. ; they had 2 cwt. 
and3cwt. 3. They last agreed at ro hr. 30 min. Р. M. 


when they both indicated Io hr. 30'. 50”. 4. Ңбдо, 
1892-93. 

‘00502083 ; 15 annas 74} pies ; $. 2. то days. 

3 hr. 30 min. 4. £259. 35. 514. Б. 421: 544. 
1803-04. 


(Set in the Mofussil.) 


20577 ; 32490 ; 763. 
Дії. 115. 61d. 8. 2 cwt. 2 qr. 20 lb. 4. £83 65.84, 
124 hr. 6. 4 Ib. of the inferior to 5 Ib. of the superior quality. 


1893-94. 
(Set at Bombay.) 
(1) 24 ; (ii) 25. 2. £32. 145. 334. 8. 3% months. 
#3. 23$. 5. 1915. 6. At the same time on the after- 


noon of the 23rd August when the first clock will show 1-46" 
and the second 2-16", 


1894-95. 
146097 days. 2. 156. 8. 30. 4. ІН days. 
R2160. 6. 772 ; 151 annas. 

1895-96. 


"12345670. 2. R12. 3. 315 miles main line ; 189 branch line. 
R125 ; 144 per cent. 5. £1000 stock. 


1896-97. 


2757029. 8. £3762 ; £2280 ; £6498. 3. II} sec. 
4 рег се. 5. Róooo. 


1897-98. 
К 2. s5men. 3. ОҢ sec. 4. 3h percent. 5. £988c 


4. 


1. 
4. 
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1899-1900. 
660539 ; 854920. 2. 1765 175. 8. 3Ẹ miles ; 6 miles, 
£1552. 85. ба. 5. 1244. 


1900-01. 
1008. 2. "15795. 9. 27 days. 
R1466 ; R12160. 5. "01041: 14°34 sec. 
ANSWERS TO PUNJAB ENTRANCE PAPERS, 
1876. 
1,010,001 ; 766. 3. (1) 6$ ; (2 243. 
I ro. 14 Sq. po. ; 72. Б. 999; 1772... 0. 15. 
1876. 
2881'161...revolutions. 2. R3281. та. 62. 
R800. 1а. Op. 4. 229 seers for a rupee. 
R3992. 11a. 9819127. 6. 220 days. 
1877. 
15. 107764, 2. (а) 18 min. ; (Р) 11833 ; 11:8208. 
343168 ; 5858... 4. (а) В483884 ; (0) 53123 ; Rad? 
1878. 
R5. тоа. 22. 2. 145, 1107802. З. “0003, ‘00296... 
338 sq. ft. 5. 5 per cent. per annum. б. 72316... , ‘ooor, 
1879. 
(b) $ and 4%; “28472. 2. 4}. 8. 2°115...си. іп, 
(а) т8х ; (2) 10316. 5. 316°227...yd. 
1881. 
9:45 | 272371... 8. “03168... 4. R14. 134. 8,5. 
1983. 
"6848. 2. 12. 3. (00%. 
32 hours. Б. 140;170;190 @ сол, 8а. decrease. 


526 


8. 
5. 


4. 
5. 


1. 


1. 


1. 


он 


ARITHMETIC 
1884. 
“02688, “002688 ; 256, 2°56. 8. і. 4. 10001. 
R62. 10a. 5382. 6. 8а. 111342. 7. The former greater. 
1885. 


I ; 123 times. 2. ‘o8125 ; ‘0003 ; 038961. 
R884. 15a. 35. ^4. До. 155, 
2963520 ; 2420 sq. yd. 6. The latter ; R490oo. 


1886. 
375 5 612... 2. 77895. 3. д. 4. She loses. 
R195. 13a. 0:967. ; R172. За. 5:07. 

1887. 


(с) 3025. 2. 5133. 6s. 84. 3. Ro. ба. 8184. per таппа, 
R316 ; R266838; Вээтүү, ; 819544. 


R1102g. ба. 7\0. 6. 1321... 
1888. 
103. 2. 7626895. 8. 16 days. 4. 17 percent. 5. 32007. 
1889. 
“322083 ; 799. 2. 2i miles 8. 3765i ; 2 min. 6 sec. 
R14. 8a. 6%. 5. 5/3 greater ; the latter. 
1890. 
(a) 1 ; (2) 015780.. 2. + ;'390625. 3. £1324. 135. 9354. 
8320 теп, 5. 83633. 6. 25. 
1801. 
(х) gk ; (2) IL 2. "09064453126, 8. то years. 
£200 ; 5 years. Б. 45 gallons. 
1802. 
үн ; the latter comes nearest. 2. 5°90625 


218972716 gallons. 4. £101663 ; £6000, б, 175. 34 per gal. 


4. 


fr 
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1893. 
R1coo600. 2. 12713720902. 8. “41421. 
R17. 5a. 617. 5. 32 miles. 
1894. 7 
71428 ; "428571. 2. Length 44 ft. breadth 33 ft. 
Дит. 4. Present value Бу common calculation, 


ie, by deducting interest is R987. 8a. ; present value by 
deducting discount is R987. 10a. 5116. 


1895. 

1'сў‹428$. 2. 1251, 8. £391, 4529, ДІЗЕТ» 

2:2360679. 5. Length 762 yd., breadth 381 yd. 
1896. 

dd. 2. 221359. 3. 11400000 ; 17100000 ; 3800000. 4. R3930. 
1897. 

m. £4. 45. ум. L3 ; C. ДІ. 163. 2. 24142136. 

124 weeks. 4. 540. 
1898. 

R66. 10a. 86. 2. I. 8. £66. 135. 44. 
1809. 

I8 ft. 3. 6 yd. 8. 436322 4. 3% per cent. 
1900. 

2000"301. 3. 87352. 15а. пеащу. 8. 10 yd. ;22 yd. 
тоот. 

£5. оз. 44, 2. 15789 : 1 огії 2 63, 8. 12 per cent. 4.70: 49. 
1902. 

3.5.7. 11.13.37. 8. 5760. 8. R4809 


R2. 7а. 9). б. 15 per cent. 


4. 


4. 


4. 


4. 


ARITHMETIC 


1903. 
Prime ; 28721 x 373. «З, 2f hr. 3. R355. 12а. 11317. 
A, Вой ; В, &i314 ; С, Влоо12.. 5. 824. 


ы 1904. 
219.33.73 ; 25.3.7 1 5.7.9. 2. ‘044; 1478035. 
R223. 14. 3° 4. R256. 3. 28, . & $ 
1905. i 
(1) 243243 ; (2) 90017. 2. Man, Вб». 1а. $. 


woman, R97. 7a. 30. ; boy, R66. 9a. of. ; girl, R41. 12а. 32. 


‚ Виа. 13a. 66. 4. R812. За. B. (1) Sunday ; (ii)) a4 times. 


EU 


1907. 
53. 2. /5115.2. 44. 8. 8142858: 
R126720. Б. ‘4190242. 
1908. 
192% ft. 2. ‘00000292... 9. Jy p.c. 4. 6°125 р. с.. 
1000. 
А 3 704375. 2. Ві. 8а. 1459. 3. 16-9, days.. 
R1161. ба. ; R492. 10a. 
1010. | 
2525. 2. hs ; 0003125, 3. 81689. 11a. 539. 
1011. 
32:907... ; aye 8. £11870. 3% 449254. 
2 months hence. . 5. 4% days. 
І012. 


()80. 2. 1; «Лу. 3. 84ауз. 4. af р. с. ; R12500.. 
13yr min. past 2. | 

I913. 
100, 113; 544. 2. (9) 4562. 8. R35; Ra. tow; Ві, ба. 
R2269. 154. 116. ‚ 05.618658. 


1. 
3. 
6. 


4. 


a 
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1989. 
145, ; 17384615. 2. (а) 3fy ; (4) "0003 ; ‘00296... 
*0316... ; “01. 4. Візоо. Б. 12 min. 401 sec. 
8 days. 7. 398 miles from their starting place, 
1890. 
‘696294007 ; 36"5 5086... 9. gh 3. R8600. 138.1016. 
"99999: B. 2'115...cu. in. 6. 112) in. 
1801. 
1152419690658. 3. 331. 4. percent 5. 9999 ; 743. 
1802. 


(a) 12 5 (5) 99, 2) 84375. 8. 564 days. 4. 43. 
1"ООО1,,.. 


1893. 
2 fur. 12% po. 8. 83.74да. 4. £14. 15. 384, 
L350. 115. 84. 6. 1869. 7. 79032 ; 81%. 
1894. 
(а) 999 х 807 = 806193. (5) - 1. 2. (а) 0068 ; (P) 5'059... 
444 miles. 4. Ross. 
1895. 
(2) 4 feet square. 2. (a) gs ; (6) 17724... 8. R5700. 
R7.6.1149 and R4.15. 33. 5. 150 yards. 
1896. 
(а) 1%; (5) 25. 2. (а) 0203125 ; (5) 200'001. 
178 hr. 52 тіп. 30 sec. 4. 7} miles. 5. R2800. 
1897. 


47 ; 127041. 2. ‘283. 8. £291. 175. 58M 14. 4. £315. 
2203'90625 francs. 


530 ARITHMETIC 
1898. 
1. 2а.; Үү; 29. 2. (а) 3; (2) - 48. 8. 3%; ‘ool 


4. 


£1.98. 434. nearly. 5. £125. 


1899. 


1: 4%: 63. 2. 4268. 8. £425. 15. 54. nearly. 4. 51 more days. 


B. 2'2360(6); 707. 8. 34834. 7. 25 per cent. loss ; 80. 
1900. 
1. 135 ;'067. 2. 72005670; 2, 8. R197. 12a. off. ; 3165. 
4. R3230 ; R3889. да, 110046. 5. R289. ба. nearly, 
1001. 
1. 4438. £8 5. 8. ji; ‘03391. 8. 16 yd. 
4. R6- 7 5. Rr16800. 5 
| 1902. 

1. ‘000279; 25234713. 3. 44. 8. R3285. 
4. 4,48; В, 84. 5. 7:6 days 6. 8 years. 
1003. 

1. (а) 34524 №. (0). 3. (а) о051472; 9375. (0)2%. 

8. 30 days. 4. 1015 P.M. 5. 4р. с. 
1904. 

1. (а) 112$ ; (5) 000125. 8. (а) 21714. 15.3; (2) 31624. 

8. £75. 4. 1157. тов. 5. £19425. 
1905. | 
1. (а) 8144 ; (4) "3536. 2. (a) 4 cwt. 1 qr. 9°89 Ib. ; 9216... 
(2) 6.5.4. 9. сіре 4. КОЙД. 5. £2} loss. 
. 1906. | 
1, 43. 9. 164,5 $. 25 yr. 4. 3981. 
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1907. 
Үев, 8. 94°91. 4. 21%.» 
1908. 
1, 324513. 2. 5. 8. See Art. 934. 
1909. 
1. “355431. 2. 44р.с. 3. 1544 
4. R5. 8а. increase. 
1910. 
99,000,099,099,099 ; 8459. 2. 315 ; 8735. 8. £709 
1911. 


О,000,080,000,010 ; 1. 2. 1609344 Km. 8. 34021, 


1012. 


1. Three billion, two hundred and three thousand and 2х 
hundred million; and fout hundred thousand. 


2. (1) rA; ; (2) Zros914 8. 85449. 
1913. 
Ll 1881. 3, 11. 2 алім, R2380. 4, £8 


тан moma ==” 


2. бос. 


532 


1. 
8. 


1. 
8. 


1. 


ARITHMETIC 

1017. 
(1) $$; (2) 0027. 2. (1) 025 ; (2) 1'4142... 
$ quart. 4. R781. 4а. 

I918. 
(a) 99'960; (b) R369188. 2. 288; 720, 
Aug. 17, 2 h. 214% m. A M, right time. 

1919. 


(а) 11 and 13. (0) 144; o2. 2. 8635. 4а. 3. The forme: 


ANSWERS TO PATNA MATRICULATION PAPERS. 


1. 
2. 


8. 


1918. 
COMPULSORY PAPER. 
(a) 496788793655 ; 5000. 
(2) 9168 ; 125. 
(4) 1: £906. 75. 114. 
(0) 7043225, 011875; 155. 9d., 1575. 
(а) Б;оо ; 25 years. . (6) то days. 


ADDITIONAL PAPER, 


“201333. 2. 453 Шгеззпеайу. 
"4055. 4. 176400. 
1919 


Сом ^ ^^v PAPER. 
(а) 604356745368450 
(a) 1; 72083. 
"-У £315. тоз, 84. ; 9 
"DIT 


APPENDIX .1. 


. А, To prove that the multiplier and multi licand may be 
interchanged without altering the value of the product. | 


For example, to prove that 5х4=4х 6, 


Place 5 dots in a line, and repeat this line 4 times. The number 
of dots ina row is 5, and there are 4 rows ; there- 
fore the number of dots altogether is 5 multiplied 
Буд, Again the number of dots in a column is 4, 
and there are 5 columns ; therefore the number of dots 
altogether is 4 multiplied by 5. Hence 5x4=4x 5. 


B. The product of a recurring decimal by a whole number or 

y a terminating decimal may be obtained without converting them 

into vulgar fractions. It is evident that the product in such a case 

ill be a recurring decimal, and that its period will contain as 
many digits as there are in the period of the multiplicand. 


Example, Multiply 32456 by 7; 714 by 4 and 1236 by п, 


У ө 


e 
, т 
% 
, 


. 
LEN 
а 

і 


е е 
- 


G) 3.2456 (1) 7714 (i) 17236 
BE, 2224 он 
227192 2:800 Ans, 13'596 
MU \ __3 
2277195 Ans. 13509 7 136» 


_ Here, we multiply in the usual way, and increase the la^ 
in the result by the figure (if any) carried from the бус ^" 
column of the period of the тт" ^ 
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multiplicand. Thus we get (2). We now add these lines in the usual 
way; but to do this correctly we extend each line (except the top 
line) as far as the right-hand figure of the top line, by repeating 
the digits of its period. The number of decimal places as far as 
the end of the first period in the result must be 3+2, Ze, 5. We 
therefore place the decimal point to the left of the 5th figure from 


the end ; and the required product is 51743727. 
Example 3. 173216 х 1013256. 
Example 4. 13256 х 100=°32863 x 100 = 327561. 
Example 5. `5 x 1000='5555 x 1000 == 555:6, 


C. To divide a recurring decimal by a whole number, we 
»ceed as in ordinary division ; but instead of bringing down а 
© each time we bring down the digits of the period in rotation. 
ithe divisor is a terminating decimal, we multiply it by that 

gower of то which will make it a whole number, and also multiply 
the dividend by the same power of 10 ; and proceed as in the case 
of division by a whole number. 


Example 1. . Example 2 
Divide 32°624iby 5. Divide 27723 by 53. 
5) 326242424... Quot. == "0513817... 
| 6"5248484... 53) 27232323... 

: 2 

he quotient is 65248. | | ЗВ. 

| 55 
202 
I59 


433 


APPENDIX II. 


When an algebraical formula is applicable, it may be used 
with great advantage in simplifying fractions. 


7704 X '704 — '296 х *296 
"704 - 295 " 
Let ‘704 = а, апа '295=2. Then the given fraction 


Evample. Simplify 


21-0 (а%д(а-8) 
^ 2-6 


rer =atb='704+'295—=1. As. 


Examples for Exercise. 





Simplify : 
г... d З Y of '125 — y of ‘об 
о эг, а, Татар з, 
1. 408 408 459 459 '125 +'06 
I I 
408 459 
з. (2) + (2'8)? -(64X2:8) a (0179) — COR 78)" 
"о (160 + (2°4)* + (32X24) ('0026)* - (9425) 
Б. (957+5&тХ957+юфт)— (967 - утХ967 - фт). 
в. ПХЛХ ТЯ ОХ ОХ - Кв об2)- (Роб | 
" "2X 2X'24'02 X'02 X оғ! | (EX EXE) Й жк б) 
(03 +'02X 03-* 02) С03 - 0203 709) 





Со: v *03)-- (02 x 02) 

239 241 (231 239 
й 125525 “(25 2 
10. (GxixD*G ix Кр- бхрх. 
о X (o7) * 1)... 1Co7)! or! xt o7 +1) 


11. | "Чо ct (07)! 


1Х1-2Х4Х кіхігікі а 1Х343х4144х341х 
12. 1х3-2Х1Х414ү1Х Ext re 1Хх141Х341Х42441Х3 


* 
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м aed Xr a TT XN P 
16: (5+ CO + C3) jg, Gr Gt и 
* COE CA) CH GY Ga) GP" 


(1х)х3х54(7 хухіх ЫЫ — 
“40х440х044х40)х(0х9-0Хх940Хх 00 


(5 x ха (хі х4)34(1Х1х )- 3(1х$х1) 
(хрх р) + х) х) (хр) фр 
19, 5547 4754-8746 х746 46 + 3x 54 x 46. 
80. хі ты де ы 


+3 of }+4 of $+} of + 


к. 


І 


Do 


18. 


@ 


THE END. 


